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I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
0242-A Evaporator Feed Characterization Project - Statement of Work' -
WHC-SOW-91-0002. This data is an accurate representation of the data
generateo for tlye requested laboratory analyses performed.

^.
Tillm ate
Evaporator P ject Manager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure

- L0-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

Webb Date'
Records Management Specialist
Data.Coordinator

I have reviewed this report and certify that this data package meets the
requirements of 'Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on

- the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process.

^-^, 911.2.19 I-
L. P. Markel Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

.^M ;,^ ^2P -/y-9"v
M. A. Bell Date
Manager
Processing and Analytical Laboratories
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

Introduction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work ( SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

...,
Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP ( referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
" divided into the following categories; metals by Inductively Coupled Plasma

(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved

0^ methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

1of2
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Metals (AAS)

Arsenic
Selenium
Mercury

Conventionals (IC1

Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate

As
Se
Hg

F
Cl
N02
N03
P04
S04

Conventional (Snecified Methods)

Total Organic Carbon TOC
Total Inorganic Carbon TIC
Cyanide CN
Hydroxide OH
Ph
Specific Gravity SpG
Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide,'Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry (DSC) were
performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the

^ applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within a to 125% and the Relative Percent Difference
(RPD) must not exceed ± 20% .

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of ± 20%.

3. A blank must be run for each batch or for every 20 samples.

J. Tillman , Mana9er
Inorganic Chemistry PAL
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

t^

.,^.

r^

,Nt

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

M

CW%
(2) Instru ment Detection Limits I( DL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1of2
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Analyte Detection Limit (ppm)

Required Actual

Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia ( NH4) 500 .100
Hydroxide (OH-) 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon ( TOC) 500 5.500
Fluoride ( F) 6000 .090
Nitrate ( N03) 5000 .240
Chloride ( Cl) 4000 .040
Nitrite ( NO2) 5000 .180
Phosphate ( P04) 10000 .130
Sulfate ( S04) 10000 .130

•^ _
Aluminum (Al) 50 .075
Barium ( Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead ( Pb) 5 .030
Magnesium ( Mg) 1 .0001
Manganese ( Mn) 2 .001

^ Silver ( Ag) 5 .018
Sodium ( Na) 60 .048
Zinc (Zn) 2 .002

Y\,

Detection limits for the analytes required in the Statement of Work are
_ listed for each set of samples. These instrument detection limits vary

according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,

Cr` and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

9
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for samples
R9401, R9402, R9403, and R9404.

Radionuclide DL uCi/L

Am-241 1.2x10'2

t^

., ^

^._

o%

- ,..5-^4

, ,^



-O Westinghouse
Hanford Company

•WHC-SD-WM-DP-025
Addendum 2 Rev 0

P.O. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

These samples appeared aqueous with no visible organic layer. All samples had
a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,
iron, and sodium. Also some of the radionuclides in the check standards were
outside the control limits.

Ion Chromatography (IC) Anions and Conventional Parameters

y^. Customer Sample # lab. I.D. 1

^ 2291-1-3 R9408
2291-2-3 R9409
2291-3-3 R9410
2291-4-3 R9411

Anions are determined on the undigested samples that are diluted if necessary.
^ IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and

sulfate anions. All duplicates were within the control limits of 20% relative
percent difference (RPD). The results were consistent over all samples

cr analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the limits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPO for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of

1 OF 3
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samples. The check standards run for this batch of samples for the Addendum 2 Rev 0
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

Radiochemical Analysis

Customer Sample# Lab I.D.#

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-BD-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 (R941-5) and selected radionuclides were
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137
was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values

, imply good precision and accuracy of the method.

:r Metals Analysis

r` Customer Sample # Lab I.D. #
2291-1-1 R9394
2291-2-1 R9395
2291-3-1 R9396
2291-4-1 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for
magnesium was 143%. The check standards were 110 and 111% respectively. This

- could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the
check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard re^ults, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.

Check Standard Check Standard
#1 #2

aluminum 141.2% 139.8%
sodium 194.4% 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. # Lab I.D.#

2AW-BD-1 ( R332) R1626
2AW-BD-2 (R333) R1627

2 0F3 ri ^
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These samples were.used to determine americium 241 and several other Addendum 2 Rev 0
radionuclides because of concern for criticality. Isotopic analysis for
uranium was accomplished using Alpha Total/Alpha Energy Analysis.

The sample was run in duplicate except for the isotopic uranium. The
precision and accuracy data were within the limits of control. An additive of
the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch of
samples.

^°'• ^ ^ f' r1L

J n H. Tillman, Manager
norganic Chemistry PAL

rn
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Internal
Memo

From: Office of Sample Management
Phone: 3-3869 MO-346/200W T6-08
Date: November 26, 1990
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

Ta T. 0. Blankenship R1-62

cc: J. 0. Briggs^^#/-7 T6-14
J. A. Eacker R1-51
D. L. Halgren R1-51
J. H. Kessner3 T6-08
E. J. Kosiancic S0-61
C. R. Stroup T6-07
RLW File/LB

16500-90-090

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

The referenced Internal Memo requests.information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific•comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting.formats. With the
exception of Nb°i, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table 1 MQLs for Inorganic Analysis
Table 2 MQLs for Radionuclide Analysis
Table 3 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4 Sample Turnaround Times
Table 5 Result Reporting/Validation
Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure

__- ^`5^-8
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compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should

also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Streams Discharaed to Double Shell Tanks (OSTs) :

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications ( processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).

^ Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory 'routine set" analysis. The analysis
will be performed under the quality assurance requirements of NqA-1 with
typical result turnarounds of 1 to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

o- DST Characterfization Analysis :

All of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb°'* analysis. This long lived (2x10° y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu23a at the 222-&Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow cogection
for overall yield in the procedure, For397?4it expected samples, Pu activity
will be only a small fraction of the Pu activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing.
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Samples having greater than normal Pu23° ( e.g., associated with previous
irradiated thorium processing) ^ctivity will be detectable using the current
procedures. In these cases, Pu ° activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samoles for the 242-A Evaoorator :

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments :
.^,.

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure ( TCLP). If these analyses have not been assessed for.
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories ( PNL). This will

- require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.-^,

^ Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.

--- 5%1O
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If you need any additional information or have any questions, please call me
on 3-3869.

ex-,."wz /^^^

R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attachments - 7

CONCURRENCE:

a^' • - - Date ^ Zg QO
`C. R. Stroup, Manager
Analytical LaboratoriesV

LY. riggs,-Ma
2 Analytical Complex

Date
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

nal t High Salt L ow Sal t Analyte Hi g h S a lt Low S a lt
Liauid or L i ou id Liquid or i ui
So1id/Slurrv Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2
Ba 2 0.02 Bi 100 0.5
B 20 0.05 Cd 2 0.02
Ca 0.2 0.002 Ce 100 1
Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02

^') Fe 10 0.01 La 20 0.2
Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.02
Hg 5 0.05 Mo 5 0.05
Nd 250 2.5 Ni 20 0.2

r• P 50 0.5 K 250 2.5
Sm 200 2 Se 100 1
Si 100 0.5 Ag 30 0.3
Na 60 0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.5
Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.5
U 1500 15 Zn 2 0.02
Zr 80 0.1

Analyzed by Specific Atomic Absorption Techniques

As 5 0.05 Hg 3 0.03
Se 5 0.05

Anion Analysis by DIONEX

F 6000 10 Cl 4000 5
NO3 20000 10 NO2 20000 10
P04 10000 10 SO4 10000 10

Specific Analysis

CO3 5000 50 TOC(carbon) 5000 50
CN 0.1 0.01 NH4 5000 50
U 100 1 TOX(chlorine)100 10
OH 0.2 0.002 DSC * *

Values for solids are as ug/g
Values for liquids are as ug/ml
^DSC will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening -- - 5^ 12
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TABLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

r

tir

^-..

apnlvte Solid/Slurry

Alpha Total 100
Beta Total 350

High Salt Low Salt
i uid Liauid

1 0.01
3.5 0.035

Radionuclides Analyzed by Gamma Energy Analysis

Co60 4 4 0.04
Cs137 5 5 0.05
RuRht06 50 50 0.5

Radionuclides Analyzed by Separation with Beta Counting

H3 75 1.5 1.5
04 50 0.5 0.25
Nb0° . t .
Se79 50 0.5 0.25
Sr" 150 1.5 0.015
T^p99 250 2.5 0.025
I 900 9 0.09

16500-90-090
Attachment 2
Page 1 of

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analys.is
I4,

Pu23B 200' 21 0.02,
Pu239iz4o 50 0.5 0.005
Amzi1 100 1 0.01
Cmz" 100 1 0.01

Values for solids are as pCi/g
Values for liquids are as pCi/ml

*
No current analysis capacity for Nb4

,Potential interferrence on Pun° analysis from contamination in Pu236 spike
added to the analysis

= 5.13
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TABLE 3
TARCET COMPOUND LIST ( TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

^

^

i

...

^,..

?^.

U^

Ounn[t tatton L lmtcs+
Un e Solt On Column

Pesrlrtees/Areelors [aS Numher u /L ../Kr (nrl

98. alpha-BHC 319-84.6 0.05 1.7 5
99. beta-8HC 319-85-7 0.05 1.7 5

100. delta-8HC 319-86-8 0.05 1.7 5
101. gasusa-8MC (l.lndane) 58-89-9 0.05 1.7 5
102. Heptachlor 76-44-8 0.05 1.7 5

103. Aldrin 309-00-2 0.05 1.7 5
104. Hepcachlor epoxide 1024-57-3 0.05 1.7 S
105. Endosulfan 1 959-98-8 0.05 1.7 5
106. Dleldcln 60-57-1 0.10 3.3 10
107. 4,4'-DDE 72-55-9 0.10 3.3 10

108. Endrin 72-20.8 0.10 3.3 10
109. Endosulfan II 33213-65-9 0.10 3.3 10
110. 4,41-DDD 72-54-8 0.10 3.3 10
111. Endosulfan sulfate 1031-07-8 0.10 3.3 10
112. 4,4'-DDT 50-29-3 0.10 3.3 10

113. Methoxychlor 72-43-5 0.50 17.0 50
114. Endcln kecone 53494-70-5 0.10 3.3 LO
115. Endrln aldehyde 7421-36-3 0.10 3.3 10
116, alpha-Chlordane 5103-71-9 0.05 1.7 5
117. gassa-Chlordane 5103-74-2 0.05 1.7 5

118. Toxaphene 8001-35-2 5.0 170.0 500
119, Arocloc-1016 12674-11-2 1.0 33.0 100
120. Aroclor-1221 11104-28-2 1.0 33.0 100
121. Aroclor-1232 11141-16-5 2.0 67.0 200
122. Aroclor-1242 53469-21-9 1.0 33.0 100

123. Aroclor-1248 12672-29-6 1.0 33.0 100
124. Aroclor-1254 11097-69-1 1.0 33.0 100
125. Aroclor-1260 11096-82-5 1.0 33.0 100

* Quantitation limits llsted for soll/sedisent are based on wet weight. The
quantitatlon Lisits calculated by the laboratory for soll/sedieenc,
calculated on dry weight basis as required by the contract, will be higher.

There is no differentiation between the preparation of low and medium soll
samples in this method for the analysis of Pesclcides/Aroclors.

` 5,14
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TABLE 3 (cont)
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(continued) Ouant ttatlon L tmLts•
Low Med. On

Vate ,SoAI LIu o um
Semivolattles CAS Number ur/L nr/Kr ur/Kv, rnrl

69. Dlbenzo:uran 132-64-9 10 330 10000 (20)
70. 2.4-DlnLtrocoluene 121-14-2 10 330 10000 (20)
it. Diethylphchalate 84-66-2 10 330 10000 (20)
72. 4-Chlorophenyl-phenyl

ather 7005-72-] 10 330 10000 (20)
73. Fluorana 86-73-7 10 330 10000 (20)

74. 4-Nltroanllina 100-014 , 50 1700 50000 (100)
75. 4,6-DLnltro-2-uthylphenol 534-52-L 50 1700 50000 (100)
76. N-nlcrosodlphenylawlna 86-30-6 10 330 10000 (20)
77. 4-8rowophanyl-phanylather 101-55•3 10 330 10000 (20)
78. Haxachlorobanzane 118-74-1 10 330 10000 (20)

.
79. Pantaehlorophanol 87-86-5 50 1700 50000 (100)
no. Phenanehrane 85-01-8 10 330 50000 (20)
at. Anthracana 120•12•7 10 330 10000 (20)
92. Carbazole 86-74•8 10 330 10000 (20)
83. DL-n-burylphthalata 84-74-2 10 330 10000 (20)

^- 84. Flyoranthana 206-44-0 10 330 10000 (20)
85. Pyrana 129-00-0 10 330 10000 (20)

w 86. Burylbaniylphthalata 85-68-7 10 330 10000 (20)
^ 67. 3,3'-Dichlorobenzidine 91-94-1 10 330 10000 (20)

88. Banzo(a)anchracana 56-55-3 10 330 10000 (20)

89. Chrysena 218-01-9 10 330 10000 (20)
90. bls(2-Ethylhexyl)phthalata 117-81•7 10 330 10000 (20)
91. D1-n-accylphehalacs 117-84-0 10 330 10000 (20)

-
92. 8enza(b)fluoranthana 205-99-2 10 330 10000 (20)
93. Benzo(k)fluoranthane 207-08-9 10 330 10000 (20)

94. Benzo ( anaa) PYr 50-32-8 10 330 10000 (20)
95. Indano(1,2.3-cd)pyrena 193-39-5 10 330 10000 (20)
96. DLbenz(a,h)anthracana 53-70-3 10 330 10000 (20)
97. Benzo(B,h,L)parylana 191-24-2 10 , 330 10000 (20)

* Quantitation lLslts listed for soil/sedlnent are based on wet weight. The
quantieaeLon limits ealtulaead by the laboratory for soil/sediAenc.
calculated on dry weight basis as raqulred by the contraet, vlll be higher.

5.15
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TABLE 3 (cont)

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Ouantt tatton Ltmtts*
Low Ned. On

Water S.L.LL Ss11 Sal^Il
C•mtvolattl- CAS Number ur/L ur/Kr ur/Kr (nr)

34. Phenol 108-95-2 10 330 10000 (20)
35. bls(2-Chloroechyl) ether 111-44-4 10 330 10000 (20)
36. 2•Chlorophanol 95-57-8 10 330 10000 (20)
37. 1,3•Dleh1orobenzene 541-73-1 10 330 10000 (20)
38. 1,4-Dlehlocobenzsne 106-46-7 10 330 10000 (20)

39. 1,2-Dtchlorobsnzene 95-50-1 10 330 10000 (20)
40. 2-Methylphanol 95-48•7 10 330 10000 (20)
41. 2.2'-ozybls

(1•Chloropropane)• 108-60-1 10 330 10000 (20),
42. 4-Methylphenol 106-44-5 10 330 10000 (20)
43. N•NLtcoso-di-n•

dlpropylaslna 621-64.7 10 330 10000 (20)

44. Hexaehloroethane 67.72-1 10 330 10000 (20)
45. NLtrobanxena 98-95-3 10 330 10000 (20)
46. Isophorone 78-59-1 10 330 10000 (20)
47. 24Nltrophenol 8e-75•5 10 330 10000 (20)
48. 2.4-Dlsachylphenol 105-67-9 10 330 10000 (20)

49. bis(2-Chloroathoxy)
methane 111-91-1 10 330 10000 (20)

50 2.4•DLchlorophenol 120-83-2 10 330 10000 (20)
51. 1,2.4-Trtchlorobanzene 120-82-1 10 330 10000 (20)
52. Naphthalene 91-20-3 10 330 10000 (20)

- 53. 4-ChloroanLllne 106-47-8 10 330 10000 (20)

^ 54. Hexachlorobutadtena 87-68-3 10 330 10000 (20)
55. 4-Chloro-3-w chylphenol 59-50-7 10 330 10000 (20)

^ 56. 2-Methylnaphthalene 91-57-6 10 330 10000 (20)
57. Hexachlorocyelopentadtana 77-47-4 10 330 10000 (20)
58. 2.4,6.Triehlorophenol 88-06.2 10 330 10000 (20)

59. 2,4.5-Triehlorophenol 95-95-4 50 1700 50000 (100)
60. 2-Chloronaphthalane, 91•58.7 10- 330 10000 (20)
61. 2•NttroanLlLna 88-74-4 50 1700 50000 (100)
62. DLsechylphthalate 13L-11-3 10 330 10000 (20)
63. Aeanaphthylene 208-96-8 10 330 10000 (20)

64. 2,6-Dtnltrotoluena 606-20-2 10 330 10000 (20)
65. 3-NLtroantllne 99-09-2 50 1700 50000 (100)
66. Acenaphchene 83-37-9 10 330 10000 (20)
67. 2,4-DLnitrophenol 51-28-5 50 1700 50000 (100)
68. 4•Nitrophenol 100-02-7 50 1700 50000 (100)

• Previously known by the nane bis(2-Chlorolsopropyl) ether

^ _.
C..

i
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TABLE 3 (cant)

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Ounnci caeton - tmt s+
Lov Med. On

us+SS[ Ssll Ss11 Column
VotetLLes CAS N^ber ue/L uv/Ke ar/Ke rn•1

1. Chloromethane. 74-87-3 10 10 1200 (50)

2. erosonethane 74-83-9 10 10 1200 (50)

3. VLnyl Chloride • 75-01-4 10 10 1200 (SO)
4. Chloroethane 75-00-3 LO to 1200 (50)
5. Methylena Chlorlde 75-09-2 LO 10 1200 (50)

6. Acetone 67-64-1 10 10 1200 (50)
7. Carbon Dlsulftda 75-15-0 LO to 1200 (50)
B. 1,1•OLehloroethene 75-35-4 10 10 1200 (50)
9. 1,1-OLchloroaehane 75-34-3 10 10 1200 (50)

to.. 1,2-Dichloroechane ( total) 540-59-0 10 10 1200 (50)

It. Chlorofora 67-66-3 10 10 1200 (50)
12. 1,2-D1chloroethane 107-06-2 LO to 1200 (50)
13. 2-Butanone 78-93-3 10 10 1200 (50)
14. 1.1.1-Trichloroethane 71-55-6 10 LO 1200 (50)

15. Carbon Tetrachloride 56-23-5 10 LO 1200 (50)

16. Brosodichlormeethane 75-27-4 10 10 1200 (50)
17. 1.2-Dlchloropropane 78-87-5 10 LO 1200 (50)
18. cis-1.3-DLchloropropena 10061-01-5 10 10 1200 (50)

S 19. Trlchloroethene 79-01-6 LO 10 1200 (50)

20. Dibrosochlorosethane 124-48-1 10 10 1200 (50)

21. 1,1.2-Trlehloroechane 79-00-5 10 10 1200 (50)
22. Bentane 71-43-2 10 10 1200 (50)

- 23, trans-1,3-Dlehloropropane 10061-02-6 10 LO 1200 (50)
24. Bromofors 75-25-2 10 10 1200 (50)

"^. 25. 4-Mathyl-2-pentanone 108-10-1 10 10 1200 (50)

26. 2-Hesanone 591-78-6 10 10 1200 (50)
27. Tatrachloroethane 127-18-4 10 10 1200 (50)
28. Toluene 108-88-7 10 ' 10 1200 (50)
29. 1,1,2,2-Tetrachloroathane 79-34-5 10 LO 1200 (50)
30. Chloroben:ana 108-90-7 10 10 1200 (50)^ .

31. Ethyl Benzene 100-41-4 10 LO 1200 (50)
32. Styrene L00-42-5 10 10 1200 (50)
33. xylenes (Total) 1330-20-7 10 10 1200 (50)

* Quantitatlon 1Lsits listed for soll/sedisent are based on vat weight. The
quancltacLon liwlts ealculatad by the laboratory for soll/aadlnant,
calculated on dry w18ht basis as requlred by the contract, will be higher.

5 j 1'7
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste ( up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

ir+

/

h£°

^

1 I



WHC-SD-WM-DP-025
16500-90-090Addendum 2 Rev 0 Attachment 5
Page 1 of 1

TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control ( QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

:e!
• Review Requirements:

o Requested Versus Reported Analyses
o Analysis Holding Times

.,.,

^+.

o^

Level B Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requirements in Addition to Those Listed for Level A:

o Matrix Spike/Matrix Spike Duplicate Analysis
o Surrogate Recoveries
o Duplicate Analysis
o Analytical Blank Analysis

Level C Requires that the data be reported in Sample Delivery Group
(SOG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done tn non-CLP laboratories

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

r
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
r.. analytical batch of every 20 samples, whichever is more frequent.

Control limits will be between 75 and 125% with ±20% relative percent
differences.

ill, 5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples,. whichever is more frequent. Control limits will be
±20%. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.

;Z0
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TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120X for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

-•^- -
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^ TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters $500/sample

Analysis for hazwaste designation $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation $10000/sample

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank $5000/sample
,. _

Analysis of Process Condensate $2500/sample

Analysis of Slurry Product $5000/sample
r--..

Analysis of Steam Condensate 54000/sample

Analysis of Cooling Water $4000/sample

Analysis of Vent Gases $2000/sample

cr^

.
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit - 0.005 ppm in solution
-Typical sample dilution'for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

r Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

r^
Detection Limit ^ 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/ml.
Typical sample dilution for the Water Digestion was O.OlOg/mL.
Typical sample dilution for the acid Digestion was O.OlOg/mL.
Solids were analyzed directly.

Procedure LA-362-131
a, Selenium Analysis by Hydride Generition Atomic Absorption

Detection Limit - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.030g/mL.

, I
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit In solution - 0.09 ppm.

Chloride
Detection Limit in solution a 0.04 ppm.

Nitrate
Detection Limit in solution a 0.24 ppm.

Phosphate
Ogtection Limit in solution w 0.13 ppm.

Sulfate
Detection Limit in solution - 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit ^ 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit - 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101
Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102
Ammonia - 0.1 ppm NH4' in solution
Ammonia by Kjeldahl

Procedure LA-645-001
Nitrite - 0.184 ppm NO In solution
Spectrophotometric Determination of Wtrite

Procedure LA-266-101
Chromium YI - 0.1004 ppm Cr" in solution
Spectrophotometric Determination of Hexavalent Chromium

G,3
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma ( ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical'sample dilution for the Acid Digestion was 0.0004T6 g/aiL

Instrument Detection Limit ppm.
^. ,

Aluminum 0.0745 Antimony 0.1424
Arsenic 0.0223 Barium 0.0026
Beryllium 0.0006 Bismuth 0.0839
Boron 0.0083 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0.0246
Copper 0.0158 Europium 0.0024
Iron 0.0073 Lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0.0011
Mercury 0.0036 Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147
Phosphorous 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0314 Silver 0.0183
Sodium 0.0483 Strontium 0.0010
Sulfur 0.0163 -Tantalum 0.0273
Thallium• 0.0646 Thorium 0.0122
Tin 0.0144 Titanium 0.0035
Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141

.. ^ 7
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CHAIN OF CUSTODY
..:.,. ^,:

coh.ny cont;er:
. ^..,. , ^

t•l•Php+f 373-4655

eitC or ^,dlhg:iio ' N p DHsltr.'6rope^^y ro ' N/A

Method or shlpeent `.: mole u

shlpped

SAMPLINO INFORMATION
k-.

sa+ai. celt:ee:a6r:t's
f ^.^^

Iv Grno Da ..
.

i.eyt tea. TK 102-AW , Riser /22A tu.iody i.t s e2

larchn! ot• sanqlr:
'

Jf^^ ,^.t laqbeel^.arb3a„, N/A
`^::.P) Mo. n' •s:k'. "' v P. f-Ne:^

SUPERVISION REVIEW: Geat DATE: //-/.7--I/

Saople Nunb.r Sa.pl. Sah.dul. Nuwber

242-A Statement of Work
2AW-RO-1 WNC-SO41-91-0002

R - 3J?d

rHetbi nF PnSSFSCTnl1

^.n

O`

Not lrqulahed
V.

N.cdwd byt D.t./TlM
i//&-^ OoJ'T^

Nellrpulahed try N.e.l byt Q •AKiT D.te/Tlmt
^-

N.llnqidehed tryi N.e.lwd t Da./Tlri

NelInqubh.d byt N.c.Iwd byi D.t./Tiri
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SAMPLE CHECK IN LIST

Date/Time Received Obf/LJ Sample IO .^^[.c) -8 il -!

Pro,lect =t IbZ Aw Client -VAQms• '

Shipping Container IDt fS -l S Shipping 1_6.31 a

1. Condition of Shipping container? 6-C-T^

2. Custody Seals on container intact7 Yes [X] No []

3. Custody Seals dated and signedt Yes No []

4. Custody Seals ID f :aOAJ/o

5. Condition of Samples: 'in good condition

broken

-,. leaking

6. Samples have: custody seals

_-appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s)

Request for Special nalysis /(s) w..
r'*

8. Have any anomalies been identified? Yes [ ] No ^

^ 9. Memos have been Initiated for all anomalies identified? Yes []

Pri nted Name n,o -fr, jlAw1^6L

0- Signature

Date/Time

Please send copy to Office of Sample Management Data Administrator, T6-08 0

.`1-
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wn

n

r•:

CHAIN OF CUSTODY

con,,.ny cor,t;et Paul Hai g h ratav+•^ :^Y ' 373-4655

eilt ot c.diiq woN-'-
N/A Ofttl'i: v^op.rer;we "{ N/A

N.i6aa oe =elpnmnrQ;' B-Plant Sample Truck

iMpped" ts ;^^

SAMPLIN6 INFORMATION

. //- l3 • 9/ ^ /z 0 '
z:wrl:r«ileu^ TK 102-AW Ri s r 1 22A ieŵ i:I r^ y24

'Rtar41^°9^.^:<^..^ •" ^N
''ier[heat xlaaplr.k

.^.^nw ^PI Me
G-^ il^laileDbooK,a^d'""^ N A

Mo. ^` ^:^^ ^

SUPERVISION REVIEW: 'e;enele DATE:

6apls wuibsr saaple Seheduls 1 un6sr

2AW-60-2 WNC- Owt91
e1^1e00n? of Work

R:7.13 .

ruetu ne Dnececernu

O^

Rellrqufahad byt H/ Raetlvwd byt DataRlarl^/-/^f/
DQS

Mllnqulahad by: Raeal tryt ^ DatUTlayt

RaFlnqulahd eryt Raeal ONt DataRlart

RellnyulahW by: Received by= Date/Tlari

^--. ^ •`^^1
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S1IHPLE CHECK IN LIST

Date/Time Received Sample ID Ge) - -

Project 12 /D 14c^ ) Cl ient

Shipping Container ID/ Shipping /

1. Conditlon or Shipping container? ^^nj

2. Custody Seals on container lntact? Yes a(J No [ J

3. Custody Seals dated and signed? Yes [-J No []

4. Custody Seals ID f=^y7

5. Condition of Samples: k^ in good condition

broken

leaking

6. Samples have: custody seals

• r appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody /(sj

Request for Special alysis /(s)

8. Have any anomalies been identified? Yes [) No ^(]

9. Memos have been iniElated for all anomalies ldentified? Yes ()

Printed

Signatur

Date/Tim

Please send copy, to office of Sample Management Data Administrator, TS-08 .

I

__.^12



WHC-SD-WM-DP-02 5
DON'T SAY IT --- WTtte It! Addendum 2 Rev 0 J

DATE ^O/Qf
i

TO FROM

.

f- `TO

<ooe-, o, 1 .^..

^ DON'T SAY IT -- - Write It!

TO_

vy^ -1,10i,r.e

UFE LAST, PUT SAFETT

!11,

y0«^^^^^
!

y C/ CCir^ ^^O^rd

lZZC ^,(^i . ,}

^ DATE

FROM^^

'^' 'TO MAKE UFE LAST, PUT SAFETY FIRST• . ,_ 13 +



TANK::FARM PLANT=OPERJ

WHC-SD-WM-0P-025

•,^

.,.

(T^

NG PROCEDURE

SafflPle N:mber Saspla Sahadula Nuber

P-A?q^-y FSS-T-63n-nnnm cn_n- Routine 2
/

Retinquished by: Raee ed by Date/Tisr:

Relt ished by; R a byt Data/TI •

L /o X/
ReWquished by: Renirea

Date/Tine:

Rellnquished by: Raatlvtd byt
Oeta/Tlart

VX^0. ;y 49.Z2v'

/S;

: -14



SAMPLE CHECK-IN LISTAddendumM2DRe02o
1 1 M sNqM COMO&wI ;)e/,) -A SZA'z7^^

Date/Time Received Client Name w

O-Ati)Pro,)ect/Cl ient Batch or Case I

Cooler 1D ( if noted on outside of cooler)

1. Condition of shipping container? L^_

2. Custody Seals on cooler intact? Yes ^(] No []

3. Custody Seals dated and signed? Yes No []

4. Chain.of Custody record is taped on inside of cooler lid? Yes [] No []^^1

5. Vermiculite/packing material is: Wet [] Dry [] /VA

-6. Each sample is in a plastic bag? Yes [] No [] Al A

7. Number of sample containers in cooler: /

8. Samples have: clips (in cans) tape

custody seals I^ appropriate sample

hazard labels aV1^?^Qs,1.rAu^. v

9. Samplds are: in good condition " leaking `

broken have air bubbles

- other

10. Samples received at ^°C. Coolant type N/.e

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s)

Request for Analysis /(syv

Airbill I nJ1n- Carrier

12. Have any anomalies been identified above? Yes PO No []

13. Memos hive been initiated for all anomalies identified above? ^Q

-T/W.A J Yr )A^^_ 1ZPrinted Name/Signature • BetE/Time /V v O
1 of

13 ,• --1S

1 I



WHC-SD-W14-DP-025

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

e^ AGREEMENT
WHC ID SAMPLE LABEL OF
NUMBER NUMBER NUMBER INFORMATION?

q)„2r Sa3R/-3^ ^1,^415119/-^/ /10 -

tr

r.a. 2 of 2

14
--'.'"1,6



WHC-SD-WM-DP-025
CHAIN OF CUSTODY Addendum 2 Rev 0

eoapany eoriuet C. C. Pitkoff 3-2408

Slllf ofladinp No. ^:''. N /A 1 1 offilts Property No. N /A

Method of snl^..^t : Sample Truck

shtpped to :.! 222-S

SAMPLING INFORMATION

tolletead by::^,sanpla C. ^ E Date i^ ^ ; T^m.

2A

lc. cny:=e
Pl e. . ^ j

CoDDoelc .4
Po9fNe

N/A

Saryle N:mber Supl. Sahadule Nwber

2AbyloIl9 I--; FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSSESiION

R.linqulah R«elved by: Date/Tlor

-12-9 I l
R.li,qul RI by R.o ed py; Date/Tlar:

l,- t . I 1
Relinquished by: Received Date/ilne:

R.llnqufshad by: Received by: Data/TIRr:

17

i



WHC-SD-y1M-DP-025
Addendum 2 Rev 0

^

^6&1(0 44wIqW7 DateSampled-
LABORATORYID

Time53mpled

Sample Site or Sampling ID Date Received at 222-5 Time Received at 22

Delivered by (Signature) RPT Release (Signature) Dose Rate

Custodian (Signature) DateA ysis
Complete

Disposal Date

omment

Payroll No. Tech/Receiver(Signature) Date Entry Code Com nts

Z R^

9 -77

Ya

oA- ^

BD-600p-34)P

I UUU::Ja -^ • -^8

^ . ^



(IIeIfMypYyCsnlUYr,1 WHC-SD-WM-DP-025 K, I'
Addendum 2 Rev 0

re/Time Received ^^ Client Name^

3

ProJect/Client f 2621 •)3`J Batch or Case ! ^/SG`/1 22A

,^-

0-

Cooler ID ( if noted on outside of cooler) ^.C -I

1. Condition of shipping container? ^^

2. Custody Seals on cooler intact? Yes [X] No []

3. Custody Seals dated and signed? Yes [y14 No [ J

4. Chain of Custody record is taped on lnside of cooler lid? Yes [] No (,-f NA

5. Vermiculite/packing material Is: Wet [ J Dry (] Al A

6. Each sample is in a plastic bag? Yes [ J No [] /y1

7. Number of sample containers in cooler:

8. Samples have: clips (in cans)

--$-custody seals

hazard labels

tape

K appropriate sample
labels

9. Samplds are: in good condition

broken

other

leaking '

have air bubbles

10. Samples received at A/A °C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s)

Request for Analysis`f(s) iAgl

Alrbill I a. Carrier , ^

12. Have any anomalies been ldentified above? Yes [] No

13. Memos have been initiated for all anomalies ldentified above? Yes [)

Printed Name/5lgnature Q ALrfA-A• bm- 1
r.ye i

/1
2

13

BEST AVAILABLE copy



SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

^ WHC ID SAMPLE LABEL
NUMBER NUMBER

7 A[JGi/ 9/-

11 l' VLJN

A /Cp •

^

RC_

^Y

A^t

2 of 2

14

PNL ID
NUMBER

WHC-SD-14M-0-025
pddendum 2 Rev 0

AGREEMENT
OF

INFORMATION?

--~ i

^ ^ 1



TANK FARM^ PLANT.:OPEF

WHC-SD-WM-DP-025
Addendum 2 Rev 0

...

..-

^

CEDURE

CHAIN OF CUSTODY

CompanyConiact ' "Telephone t,'r

Rill ofladin9 No.' N/A ofi.ite Propekr N r N/A

Nethod of snipeen Sample Truck

5hipped to c > . 222-S

SAMPLING INFORMATION

S anp le Col lected W,".^ Dse.,.,.,(p.!`; r^`

Saeple locs[fons.s^_,^ ^_ 141.1 - ANK 1 C

.^Ressrks ^^^ '^`"^ ^.M. ^

^ ice Chesc or Senptr;i - PI^IA loRbook aqd,G^, - N/A •
Pi9 No. ^No..__"::'.'ks.,>•::„..,,;Ps90

Sample Nur6er Sasple Sehedule Ntaber

2A . T p Q/-/ FSS-T-630-00001. FD-A. Routine 2

CHAIN OF POSSESSION

Relinqulsh by^ Received D.te^Tiae: Jy^
oir^

is d}fyy /^ .- -c

(IZ

Received
hy&/

DNte/Tiee6

^711/ OZlS

!by: .h4 Received by: Dete/Tip:

Relinquished by: Received by: Dete/Tir:

YoCWletlt Na ?,sw.): xvi : 's ^ Rev/il0d : ; Pe9e

? T0 080 030
^

C 1 15

'-21

, i



WHC-SD-WM-OP-025
^ Tn 16Y0/2 cJ y09 Addendum 2 Rev 0

G?
Date Sampled Time Sampled

_t{!^ LABORATORYID ^

..,,

•-., i

r ! `

, •;
f •

52rr^qlg 5i^e pt ^Iing
)

Date Received at 222-5

(^ ^^CaH-^ l
^S^r11 1- 02 ta

Time Received at 222-5I 1

Delivered by ( Signature) - RPT Release (Signature) Dose Rate

^OD'`="

Custodian ( Signature) Oate Analysis
Complete

Disposal Date

omments

/

Payroll No. TedVReceiver (Signature) Date Entry Code 46mment(

t.r

IL

° z .

Z•

- UU1U^`J.^i eaaooo-av
. t ^. ^ • I , --- '"22

u . -



nrwurra.c«M.kwd
WHC-SD-WM-DP-025

1s^
Addendum 2 Rev 0 R

Date/Time Received (^^17 o z/ 0 /m41 Cl tent Name C•C• A, 176e f4-

/ O Z - 4uJ

Pro,Ject/Client 1 Zy/-A'w• 7"926iC_ Batch or Case I lLiSC^2 rf 22,4-

c..^.Q+..y r..t^u'-= G• C./^i ri[o ff- Ss^ ¢G ^• z,4•w s- z z 9 i- l

P1 C7
Cooler 1D or noted on outside of cooler) 6-/ 8

1. Condition of shipping container?

2. Custody Seals on P intact7 Yes [ J No [ J 7;rx.[..

3. Custody Seals dated and signed? Yes [] No
^4e4,^

4. Chain of Custody record is t.aped-on i Yes No [ J

S. Vermiculite/packing material is: Wet [ j Dry [] .y.4

6. Each sample is in a plastic bag? Yes [ J No [] nrA

7. _Number of sample containers In cooler:

B. Samples have: 1/4 clips (in cans) At+ tape

Q'Q custody seals 3 appropriate sample
labels

V"' hazard labels

9. Sampldr are: 3 in good condition A/D leaking

^'^ broken A(A- have air bubbles

V.+ other

-- 10. Samples received at &A- °C. Coolant type WA-

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) C^ ^tatn^

Request for Analysis 1(s)
14:^-

Airbill I Nr9- Carrier

12. Have any anomalies been identified above? Yes [•j No [VK

13. 1•lemos have been initiated for all anomalies identified above? Yes H

^to r j '.Aa-t'
Printed Name/Slgnature Date/Time (v' 7-9

r°o Wf2^.

"EST AVAILABLE COPY 13 ~ • -23



n=

fi

wnu-JU-wM-UI'-025
Addendum 2 Rev 0

SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

^

2-0

V0A
^

v.oe 2 or 2

14 BEST AVAILABLE.CQpy



^ ^.

^•

,.-

R.llrqutsh by

n

Received Date/Time:tne:'^^ OJJr

L

j(^l
py/^ Received by: Date/Tlm

6 17^1 0Z.

by: Received try: D,te/Tlar:

Nelfnquished by: Received by: D,te/Tlar:

S^# q277
^'ll^`ll

10^ TO OS(

BEST AVAILABLE COPY

y ^ .

EDURENT OPERATING P
WHC-SD-WM-DP-025
Addendum 2 Rev 0

CHAIN OF CUSTODY

Coopany CantieC T.leptianr

Rlll of Ladiry No,', ,

-

N/A Offsite PropertyNo N/A
7 7
N.thod of shtPert„; Sample Truck

sQlpped ta^ 222-S

SAMPLING INFORMATION

Sitpl. toltiet.d bys_! L Drte'';:;^ ^:•;: Ttr': ^

siepl. Lx,c1oM j 1 - IM1K 1 O -AW ;E41..
<z^^ s

-lee Cflest or SaeQlt• ; - F(eld*loyhouk ard x'^ 3' N/A •
Pa9e'No

Saeple Nuiber Saeple Sehedul. Nunber

2A/.J-T229/-/ FSS-T-630-00001. FO-A. Routine 2

CHAIN OF POSSESSION

I I



WHC-SD-WM-DP-025
to Pff S"'pping c^^'^'^^ Addendum 2 Rev 0

Date/Time Received 6-7-91 o2io Client Name C.C A,, T/Go1c,4

/ O Z-.4uJ

Project/Client f ZfiLU- 4^,4r//C Batch or Case f lZ^St^2 44 22,9-

P)
LCOY^,i^ ^t= G. C. /^i r1C o•f-f- ^-^¢C. ^• Z A•w Sr a 2- q 1 - ^
^

imo+er ID (if noted on outside of cooler) 6-l8

1. Condition of shipping container? 9r3-1 _

2. Custody Seals on-=er intact? Yes [] No [ ]71rnL.

3. Custody Seals dated and signed? Yes [] No [ ] yir^eer
'ei,....Q. CaM^

4. Chain of Custody record is taped-on i Yes No []

S. Vermiculite/packing material is: Wet [] Dry [ ] .yA-

-6. Each sample is in a plastic bag? Yes [] No [ ] .v,4

r^. 7. Number of sample containers in cooler: /

8. Samples have: 1V4 clips ( in cans) Lvft tape

Ar0 custody seals 3 appropriate_,sample

je-" hazard labels
labels

9. SamplAs"are: 3 in good condition 1/a leaking

A'* broken /v+ have air bubbles

N4, other

10. Samples received at A,'.+- °C. Coolant type NA-

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody I(s) ^^i9^

Request for Analysis i(s)
9.11:^

Airbill f iY4- Carri er ^7^-

12. Have any anomalies been identified above? Yes [' ] No [pK

13. Memos hive been initiated for all anomalies identified above? Yes [ti,q]

^Dor i;6o.t
Printed Name/Signature Date/Time (o- 7- 9/

fl.a ^ r x
^v.!

13 ^. • -26
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ieye 2 of 2
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r
,... . . ,:. ^ . . . ..

TANK FARMrHPLANT OPERATING ROCEDURE
WHC- -
Addendum 2 Rev 0

CHAIN OF CUSTODY

Cortpany Contact • 'Telephont x', !;;

9ilt of ladlnp No.' ;:. N/A ti}ts(te iropartyNO ` N/A

M.ihod of shipmm^r'_ Sample Truck

$hlppad tu -.:^ ^. 222-S .

SAMPLIN6 INFORMATION

Sarpl•. Collietod by ": YDSt1^^^jr^;^`^^: rlar::; /^"'^

^Sa1pla,locer[ans ^^ -R ^
A

ÂNIC 1,02-(^l^

Nanarks ,.,"a&a„^ m ^+ ^ .

-^ Ic^Chest er saept• ^.
P(

/1_ Held;lpbook^and^^'`^
P MO..,xr.

N/A

iu

Saaple NunWr Satplo Sehedule Muiber

.2AG1S229/- 2 FSS-T-630-00001. FO-A. Routine 2

rHztll nF OneCreeTnSt

Sa 1 by: Seplved : L n _„ DetUTI
/n

Relinquished

-^

Deto/TInG O q/
^s ^S

Relinqu(ahad by: ' leodv DetdTlr:

0.tllnqutshed by: 0.ecolved by: Dete/T(ee:

X)

Doewent No ^a %. ; ^ .; ^ ^0.av/Nod a w^ Page

, ^ :



51159lra a
WHC-SD-WM-DP-025

^..- e ocv n
••J Y 04 -2^W,6 Aauen

DateSampled
LA6ORATORYlD

T{meSampled

S. ie or Sampun9 10 O Date Received at 222-5 Time Received at222-S

""^.^±? ^ • ' ^,-
^•,e,rd by (Signauue) RPT Release (Signature) Dose Rate

ocwn (S gnoture) Date Analys Disposal Date
Complete

, (C^./!•' •^y^!^l.^/' I.!t'
. ..

^

Tecn/Receiver(Signature) Date Entry Code Comments

i

^r.'-:; 3 • a^
^r} y RaL

5 !r:,c
{'.

.r;.g
^°• -
^'`'^^ ' i ^ • ^1

^..

fJ•r ^

a

BEST AVAILABLE COPY^a.rs
5 .

OD-6000-347( I W69)^._

0

;.t,.

;•!

1^'R4

G'• 7 r

l



_. ..... ^ •.r r.v • jJ vJO^

' . . (1 M CoMMtiA C

^ . WHC-SD-WM-0,025
Addendum 2 Rev 0

Date/Time Received / Client Name

Project/Cl ient / cOU/-Alc) -11411A Batch or Case / -
O^ - 4i

Cooler ID (if noted on outside of cooler) e!!:71

1. Condition of shipping container? 6r-rjj

2. Custody Seals on cooler intactl Yes [A No []

3. Custody Seals dated and signed? Yes ^ No []

4. Chain of Custody record is taped on Inside of cooler lidt Yes [] No [] N^

-,•

..,^

,,.

r•..

T

5. Yermiculite/packing material is: Wet [] Dry [] i).4

6. Each sample is in a plastic bag? Yes [] No [] .t)ot

7. Number of sample containers in cooler:

8. Samples have: clips (in cans)

X custody seals

tape

^ appropriate sample
labels.

hazard labels

9. Sampl2s are: In good condition leaking '

broken have air bubbles

other

10. Samples received at ^°C. Coolant type

11. The following paperwork should be actounted for (N/A if not applicable):

Chain of Custody /(s) 12 Y::^- ^

Request for Analysis 1(S)' ' :

Airbill / Carrier (Aa+./J //5!7,0.f

12. Have any anomalies been identified above? Yes [] No

13. Memos hive been initiated for all anomalies identified above? Yes []

Printed Name/Signature S" /(^̂JL _/ e/Time /U
PaYe i of 2 /14 ^^.'..V

..EST AVAILABLE COPY 13 ---- ^30



A.:...

^.r

,.r.

IT

SAMPLE CHECIC-ItwJ LIST ,^dendumM20Re0v20
SAMPLE NUMBER MATRIX

WHC ID
NUMBER

SAMPLE LABEL
NUMBER

PNL ID
NUMBER

AGREEMENT
OF

INFORMATION?

9,1 cv

q

3
y

SEVI,j oA
CIAJ `

Poye 2 of 2

14



^ ;TANK FARM PL`ANT OPERATING'PROCEDURE

^lHC-SD-WM-DP-025
Addendum 2 Rev 0

vw•^

^...

;.^.

.,r

^

CHAIN OF CUSTODY

Comp•nY Concact Telephone

6tu'of Laeing No.' N/A Oft^ite Property No. N/A

Method of shiPaanc Sample Truck
..'. ;.^ u y :.

...Shipped
2 22-S

SAMPLING INFORMATION

iaeple. CoLleete^' btft:a;
rHS^t^y
Oatr^M^^^,^,",`^":. Ttmr.^ ^,^'^^

-q 6tJ NK 10 L,..) lZ :tk- A
:.:wwrka

^ i ^
' Y'.

y.^m. 9 @
lee Cheat erSasplt^.^
Ptq No. ," •^^.> ^ a'

n

V

p]_

F%S,^"^juCfl^

Loyboo
iRi

YkudY ^"
Pa
F[eld

e:Nu. ss^,.fit>rr^'.>
N/A

Sample Nueber Saeple Schedule Rueher

FSS-T-630-00001. FO-A. Routine 2

[HATN OF POSSFSSTON

Re I try: Reodred : L n _„ Date/TI

Reli iahed R ce by. OKe/Tlew^ D S

i ^! o
RtUrpuished by: " Retef Date/Tier:

Relinquishd by: Received by: Date/Tiew:



py c•m.wd
t!HC-SD-WM-d^^

^^^ f} ^(Jt?^Qd9^^Addendum 2 Rev

Date/Time Received (a h1) Client Name ^

Pro,]ect/Cl ient f ^U/:^llr^ -^D°2X]Cc 1 Batch or Case I
INO^l - 4t

Cooler ID ( if noted on outside of cooler) K2 ..a^^ yaJL

^

,-s

1. Condition of shipping container? Vtrji

2. Custody Seals on cooler intact? Yes [54 No []

3. Custody Seals dated and signed? Yes ^Xf No []

4. Chain of Custody record is taped on inside of cooler lid? Yes [] No []^^

5. Vermiculite/packing material is: Wet [] Dry [ I AZ.4-

6.

7.

8. Samples have:

9. SamplAs are:

i

clips (in cans)

x custody seals

hazard labels

in good condition

broken

tape

apPropriate sample
labels

leaking '

have air bubbles

other

10. Samples received at °C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s)

Each sample is in a plastic bag? Yes [] No [] A)si

Number of sample containers in cooler:

Request for Analysis f(s)' ' -r

Airbill I i21A Carrier ldl!lzelLLr^^^^-^

12. Have any anomalies been identified above? Yes [) No

13. Memos hive been initiated for all anomalies identified above? Yes [)

Printed Name/Slgnature • e/Time /a
r.o. t of : t'll

3EST AVAILABLE COPY
13

__-• `33



4!HC SU-WM-ur-uco

I

^^-Sn-win-t^-oz5 p dendum 2 Rev 0

SMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

,b-

*

.-., ,

WHC ID
NUMBER

SAMPLE LABEL
NUMBER

AGREEMENT
PNL ID OF
NUMBER INFORMATIONT

roqr 2 of 2

14 __.. ^ --34



TAr ARM PL'ANT OPERATING PROCEDURE
h'f;C-SD-WM_DP-025
Addendum 2 Rev 0

/

-r.-;, ___..^_:;•;w';' ru - w ^ ^rt c^-rc

x « ^^:; ^^^.< >
(ce Chest or:_Sarylr ; ` F[^ld Loqhooll arid ,%. N A

Pa9rNo. aaew^,^^^r ^

N. -

SAMPLE IDENTIFICATION

^^:' Saaple Nunber Sample Schadule Nunber

f^4Lc1S229/-Z/ FSS-T-630-00001. FD-A. Routine 2
M•

^

CHAIN OF POSSESSION

r>c

c.r•

/^.

/

Relinquished by: Received by Data/Tiar:

^- "

Reli ishad` : 1100, 0. e• hy: 1 Oata/Tf4 ^

Relinqui ed by: . Raeeived Date/Time:

Relinquished by: Received by: Oata/Tiorc

V/,90. 'Y 49,Z2 Y^,

'v35

, , .



,..uHc.-sD-wm-^P-
cJHCuSB-+MIOIr^4i^A d
Addendum 2 Rev 0 C>rycf -j}

Date/Time Received Client Name

Prodect/Client 1 ^y^-T_fQQ p J Batch or Case I O-^7^
/SEe ' ^-

Cooler ID ( if noted on outside of cooler)

1. Condition of shipping container?

2. Custody Seals on cooler intact7 Yes ^(] No []

3. Custody Seals dated and signed? Yes No []

4. Chain of Custody record 1s taped on inside of cooler lid? Yes [] No [ J X^A

5. Vermiculite/packing material is: Wet [] Dry [] Na

6. Each sample is in a plastic bag? Yes [] No [] Al sl

7. Number of sample containers in cooler:

8. Samples have: clips (in cans)

custody seals

hazard labels

9. Samplds are: in good condition

1,

broken

tape

,rO+ appropriate sample
,.

a',̂^

1^^

tO leaking ^

have air bubbles

other

10. Samples received at °C. Coolant type "A

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody f(s) 04.,J -

Request for Analysis 1(5)

Airbill I nJ/h Carrier ^d„IY/II.+A.OX

12. have any•anomalies been identified above? Yes P0 No []

...

13. Memos hive been initiated for all anomalies identified abo ve?

Printed Name/Signature • @erte/Time L D C>
Psa° i °

3EST AVAILABLE COPY 13 -=-^s



SAMPLE CHECK-IN LIST
SAMPLE NUMBER MATRIX

-HHC-SD-WM1Re^2 0
Addendum

2

WHC ID SAMPLE LABEL
NUMBER NUMBER

e ^

NUMBER

AGREEMENT
OF

INFORMATION?

/10 -

^,.
^^.

.rre 2 of 2

14

-'`37



WNf_Cf1_6iM_nonoM

^--

PS*

...

Snple Muebar

2d1W

Lspla Schadule Mubsr

FSS-T-630-00001, FD-A, Routine 2

CHAIN OF VDSSFSSinN

Relirquished by: Reoelvad by: Date/Tlsr:

- A310
RelUquish ReeqJved bys Date/TIaK:

G•1 • l C^

Relirquished by: Received by: Date/Tloe:

Rellnquishsd by: Reeaived by: Date/Tir:

BEST AVAILABLE COPY
' -^s



^

WHC-SD-WM-DP-025
Addendum 2 Rev 0or ^ •n, 7 .G+t.tn)( c.^,i „ ... ^

^I

t, ^- t( rr^^ j ZV/a
LABORATORY ID

Uate Sampled Time Sampled

;ample Site or Sarnpl nq 10 Date Received at 222•S Time Received at 222•S

-.C& -s.
Ueirvrred by (Signature) RPT Release ( Signature Dose Rate

Custodian (Signature) A-- DateA ysis Disposal Date
Complete

Comments

Payroll No. TecNReceiver(Signature) Date Entry Code mments
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Date/Time Received ^ Client Name

Project/Cl ient 1 ^^Ul 'lU..) A C-J Batch or Case / ^ISG.e. zzs+

Cooler 10 ( 1f noted on outside of cooler) TZ-71 I

1. Condition of shipping container? Alt^nj

2. Custody Seals on rpeil^r_intact7 Yes k1 No (]

3.

4.

5.

6.

1.

Custody Seals dated and signed?

Chain of•Custody record Is taped

Vermiculite/packing material is:

Each sample is in a plastic bag?

Number of sample containers in c

Y esNo[]

on inside of cooler lid7 Yes [] No []^-d

Met [ ] Dry

Y es[] No[]

)oler:

8. Samples have: clips ( in cans) tape

custody seals appropriate sample
labels

hazard labels

9. Samplds are: in good condition leaking

broken have air bubbles

other

10. Samples received at V/L °C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):
;.. .

Chain of Custody /(s)

Request for Analysi /(S)

Airbill I A • Carrier l,,l,^ll^a}^y. __

12. Have any•anomalies been identified above? Yes ( ] No oQ

13. Hemos have been initiated for all anomalies Identified above? Yes []

Printed Name/Signature ^^^ Fau

kt^

Date/Time ^^^1 (^/S^5
1

3EST AVAILABLE COPY
13
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SAMPLE CHECKOUT LIST ^^^ ^

.^

^.

^^.
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/

Sample.:ID T Ech.sign./pyrl Sample outSample in Date/Time Custodian/ datr
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SUMMARY DATA REPORT

,--

s^

.,^

Project: 242-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291-1-2, 2291-2-2, 2291-3-2, 2291-4-2

Undigested Sample Results

Sample Sample Duplicate
R9401 NA

Am 241 <2.31 E-2 uCi/L NA
As 1.45E+O ppm NA
Hg <5.OOE-3 ppm NA
Se <5.00E-3 ppm NA

Sample Sample Duplicate
R9402 NA

Am 241 <2.37E-2 uCi/L NA
As 1.56E+O ppm NA
Hg <5.00E-3 ppm NA
Se <5.OOE-3 ppm NA

Sample Sample Duplicate
R9403 R9403

Am 241 8.50E-1 uCi/L 7.67E-1 uCi/L
As 1.45E+O ppm 1.36E+O ppm
Hg <5.00E-3 ppm <5.00E-3 ppm
Se <5.00E-3 ppm <5.00E-3 ppm

Sample Sample Duplicate
R9404 NA

Am 241 1.75E-1 uCi/L NA
As 1.61 E+0 ppm NA
Hg <5.00E-3 ppm NA 45
Se <5.00E-3 ppm NA



WHC-SD-WM-DP-025
Addendum 2 Rev 0

UNDIGESTED SAMPLE ANALYSIS RESULTS

46

1 1
1 111



UNDIGESTED SAMPLE RESULTS
Tank: 102AW
Core: NA

Sample No.: R9401
Customer ID: 2291-1-2

Check Dupicep Spike of Check
Standard Blank Sample Sample Sample Standard

Lab ID: R9401

A arance of R9401 06-1 -91 : Clear lohj ve llo^ a ueaa. No WI le or aric. Some toldg aet9e on bottom of Nal.

Leb1D: R9413 R9414 R9401 NA NA R9419

Ameridum241 11-25-91 119.1 % <1.17E-2 uq <231E-2 uQ 112.41 %

Lab ID: R9399 R9400 R9401 NA NA R9405

Araenk 07-08-91 99.9 % <5.00E-3 Rpm 1.45E+0 Rpm 111.8 %

Lab ID: R9399 R9400 R9401 NA NA R9405

Mercxr (07-29-91 ) 109 % <5.00E-3 u <5.00E-3 ppm 107 %

labID: R9399 R9400 R9401 NA NA R9405

Selenlum (09-17-91 ) 98.2 % <S.OOE-3 uQ1g <5.00E-3 89.1 %

N
p. O

3 3

N ^
O
v

m i
<o
O ^
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UNDIGESTED SAMPLE RESULTS
Tank: 102AW
Core: NA

Sample No.: R9402
Custamer ID: 2291-2-2

Check Duplcate Splke of Check
Standard Blank Sample Sample Sampk Standard

Lab ID: R9402

Appearance of R9402 06-1 -91 : Clear. N a . No vlsl or c. No solds t

Lab11): R9413 R9414 R9402 NA NA R9419

Ameitcium241 11-25-91 119.1 % <1.17E-2 uq <2.37E-2 up 112.41 %

Lab10: R9399 R9400 R9402 NA NA R9405

Arsenk (07-08-91 ) 99.9 % <5.00E-3 porn 1.58E+0 111.8 %

LabID: R9399 R9400 R9402 NA NA R9405

Mercury (07-29-91 ) 109 % <5.00E-3 u <5.00E-3 pprn 107 %

LabID: R9399 R9400 139402 NA NA R9405

Selerium 09-17-91 98.2 % <5.00E-3 ug/g <5.00E-3 Jim- 89.1 %

^

^

n s3
a 2
n c^
m i
7 fn
no
c i
3 E

N 3
O

m i
< o
N
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UNDIGESTED SAMPLE RESULTS
Tank: 102AW
Core: NA

Sarple No.: F19403
Glusfomer D: 2291-3-2

Chock ficale
Standad Blaik Simple Sanple $anple Slandad

Lab D: R9403

of Fi9<103 -1 -91 : Clear vellm : . No it. Sm eolids on vial botbm.

lsb D: R9413 R9414 R9103-5782 R9403-5882 NA R9419

Americiun241 11-25-91 119.1 % <1.17E-2 uCUL 8.50E-1 LOA 7.67E-1 11241 %

Lab D: R9399 R9400 R9403-5795 R9403-5895 NA R9405

Araenie -08-91 99.9 % <S.OOE-3 1.45E+0 1.36E+0 pp_ 111.8 %

LablD: R9399 R9400 R9403-5797 R9403-5897 NA R9405

Mercury -29-91 1091% <5.00E-3 <5.00E-3 <5.00E-3 107 1 %

Lab 0: R9399 R9400 R9403-5796 R9403-5896 NA R9405

Seleniun 09-17-91 982 % <5.00E-3 <5.00E-3 Imn <5.00E-3 W-n 89.1 %
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.._ ^I^ ^Z ^ J ^^ ^ •^

UNDIGESTED SAMPLE RESULTS
Ta* 1O2AWCoo: m

Smpe ra.: ^oa
Ouslo^ner D: 2291-4-2

Check
Blank Sanple DSample Sample Staidad

Lab D: R9404-5000

of R9404 -1 -91: Clear ' No vW.% . SoNds crew t F
Lab 0: R9413 R9414

L

R9404-5782 NA NA R9419

Ameddun241 11-25-91 119.1 % <1.17E-2 CUL 1.75E-1 LOL 11241 %

Lab 0: R9399 R9400 R9404-5795 NA R9404-5995 R9405

Arserdc -08-91 99.9 % <5.00E-3 1.61E+0 105.8 % 111.8 %

Lab D: 119399 119400 R9404-5797 NA R9404-5997 119405

-29-91 109 % <5.00E-3 <5.00E-3 gmxmn 98.7 % 107 %

Lab 0: 119399 R9400 R9404-5796 NA R9404-5996 R9405

Selenkm -17-91 982 % <5.00E-3 <5AOE-3 pgim '2a.4 % 89.1 %

MATRIX MFAFERBJCE UE TO SANPLE S .

E
x
cn
N
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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GENERAL ALPHA ENER GY A NALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R9403-5882

File ID: SD2389.SPC

Counted on: 11/28/91 @ 4: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 134.8 130.0 301.421 301.421 24.000 17.432 12.000 7.255
2 80.5 78^0' 256.078 256.078 24.000 15.958 12.000 6.199

PEAK RESULTS

Peak AEA Peak Centroid Count
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m
I Pu238 0.6279 5.499 5.502 - 0.003 0.08 2.87

Am241 5.480 5.502 - 0.022
? 0.3721 5.288 0.08 1.70

DETECTOR CALIBRATION
Energy(MEV) - 4.085 + (0.0047)*Channel

Energy range ( MeV): 4.085 TO 6.491
Efficiency - 0.2247 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 2445.0 100.000
Smoothed 2444.9 99.996
Composite fit 2288.9 93.617
Residuals 156.0 6.379

Activity
d/m uCi/ea
17.77 0.800E-05

0.613E-05
7.58 0.341E-05

Analyzed by:
62820

r 68
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. Data Dump for AEA Spectrum: SP:S02389.SPC
1 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0..
31 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.

61 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
71 0. 0. 0. 0. 1. 1. 1. 0. 0. 0.
81 0. 0. 0. 0. 1. 0. 0.. 0. 2. 0.
91 0. 2. 0. 0. 0. 0. 0: 0. 0. 0.

101 1. 1. 1. 0. 0. 0. 1. 0. 0. 1.
111 0. 0. 0. 1. 0. 1. 1. 0. 0. 1.
121 3. 0. 1. 1. 0. 0. 0. 1. 1. 1.
131 1. 0. 0. 0. 0. 0. 1. 2. 0. 1.
141 0. 0. 0. 2. 0. 1. 0. 1. 1. 1.
s151 0. 0. 2. 0. 2. 1. 0. 0. 0. 0.
161 0. 0. 0. 0. 1. 0. 0. 0. 1. 0.

r 171 0. 0. 0. 0. 0. 0. 3. 3. 0. 2.
181 0. 0. 0. 2. 1. 0. 0. 1. 1. 0.

"191 2. 1. 2. 0. 3. 1. 0. 1. 0. 1.
201 1. 3. 0. 0. 1. 0. 1. .1. 1. 0.

7211 1. 4. 0. 1. 4. 1. 4. 0. 3. 4.
,221 1. 3. 1. 2. 2. 4. 3. 1. 5. 6.
231 2. 5. 4. 7. 7. 6. 4. 7. 13. 10.

16. 11. 22. 20. 18. 23. 29. 32. 30. 35.
^_. 33. 31. 52. 54. 47. 47. 43. 28. 36. 30.

•261 21. 22. 20. 13. 21. 9. 6. 4. 9. 7.
271 7. 6. 8. 4. 7. 6. 6. 6. 11. 8.

``281 11. 11. 14. 23. 22. 23. 20. 25. 32. 32.
291 29. 37. 42. 44. 58. 46. 74. 82. 76. 92.

°301 75. 67. 63. 63. 38. 42. 48. 28. 32. 24.
..311 18. 20. 8. 8. 9. 4. 4. 3. 2. 4.
321 4. 0. 1. 0. 0. 0. 0. 3. 0. 0.

.331 0. 0. 2. 0. 0. 0. 0. 1. 0. 0.
341 0. 3. 0. 0. 2. 0. 3. 0. 2. 2.
351 0. 1. 0. 1. 2. 0. 1. 1. 0. 1.
361 1. 0. 1. 0. 0. 1. 0. 0. 1. 0.
371 0. 0. 1. 1. 0. 0. 0. 0. 1. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 1. 1. 0. 0. 1. 0. 1.
431 1. 1. 1. 0. 1. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 1. 1. 0. 1.
461 0. 0. 0. 1. 0. 0. 0. 0. 1. 2.
471 0. 0. 1. 3. 1. 0. 0. 0. 0. 1.
481 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
a" 0. 0. 0. 0. 0. 0. 0. 0. 0. . 0.

0. 0.
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222-5 LABORATORY
CALJBRATiON RECORD

Ma : As
Procedure: LA-355-131 Revision: B-0
Instrurnent: P N-ELM R Pro No.: WA77479
Tech ist: D. R KSON Payroll No.: 6C275 Date: 7-08-91

Calibrabon SWxWd: 118B38-E
Ana :.1000

Galibrdtion: UNEAR

Dilution Concentration Instrurnent Reading Unit
1 0.0000 0.00 0.000
2 0.2000 mL 20.00 0.438
3 0.4000 mL 40.00 n 0.820
4 0.1000 mL 100.00 n 2.012
5
6
7
3
9

10
11
12
13
14
15
16
17
18
19
20
21

Comments:

,.

A-6000-882 (03/92)
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MERCURY ANALYSIS - UNDIGESTED SAMPLE
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222-SLABORATORY

CPI

r

w,r

^,.

.-.,

CALIBRATION RECORD

Analyte: H
Procedure: LA-325-102 Revision: A-2
Instrument: PERKIN ELMER Property No.: WA77479

Technolo ist: D. R. JACKSON Payroll No.: 6C275 Date: 7-29-91

Calibration Standard: 122B38-C
Analyte Concentration: 0.1000 ppm
Type of Calbration: LINEAR

Dilution Concentration Instrument Reading Unit

1 0.00 0.00 0.000

2 1.00 mL 100.00 n 0.270

3 2.00 mL 200.00 n 0.540
4 4.00 mL 400.00 n 0.943

5
6
7
3
9

10
11
12
13
14
15
16
17
18
19
20
21

Comments:

A-6000-882 (03/92)
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.,.,

^--

TC

.,^

7 1 ^^^I'^V L^nVV V^ILVn V ^ V Il'J1VV-JVJV 11

5 15
B 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aii uot Vol.

Second Book No.
and Ali uot Vol.

Third Book No. and
Ali uot Vol.

Final Vol. of
Standard

LMCS CHECK STD 125B38-A/0.5 mL N/A
SPIKE 125B38-A 0.5 mL N/A

A-6000-881

'-^- 8o

WESTINGHOUSE HANFORD COMPANY
--- - - ---------- '
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Anai : Se
Procedure: LA-365-131 Revision: B-0
Instrument PERKIN ELMER Property No.: WA77479
Technol ist: D. R. JACKSON Payroll No.: 6C275 Date: 9-17-91

Calbration Standard: 124B38A
Ana Concentration: 0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.000 0.00 0.000
2 0.200 mL 20.00 n 0.394
3 0.400 mL 40.00 ng 0.790
4 1.000 mL 100.00 n 1.775
5
6

7

9
10
11
12
13
14
15
16
17
18
19
20
21

Comments:
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Sample Prep:

'P.

^

111^1

Instrument: Procedure/Rev:
N/A LA-519-151/D-1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab ID
1 SAMPLE 1-2 R9401-5000 11
2 SAMPLE 2-2 R9402-5000 12
3 SAMPLE 3-2 R9403-5000 13
4 SAMPLE 4-2 R9404-5000 14
5 15
6 16
7 17
8 16
9 19
10 20

Standard

Type
Primary Book No.
and Aii uot Vol.

Second Book No.
and Aii uot Vol.

Third Book No. and
Aii uot Vol.

Final Vol. of
Standard

N/A N/A

A-6000-881 (03/92)
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VISUAL CHECK AND OVER-THE-TOPAOAIJI ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Segment Serial No.: I Customer

Sample Prep:

i.h

^.,

Instrument: Procedure/Rev:
WB57237 LA-503-156/C-3
Technologist: Date:
M. BIERMAN 11-25-91
Starting Time: Temperature:
N/A 25de C
Ending Time: Chemist:
N/A S. CATLOW

Descri ption Lab ID Descri ption Lab ID
1 INITIAL LMCS CHECK STD R9413-5582 11
2 REAGENT BLANK R9414-5682 12
3 SAMPLE 2291-2-2 R9402-5782 13
4 FINAL LMCS CHECK STD R9419-5582 14
c le
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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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AMERICIUM 241 ANALYSIS - UNDICESTED SAMPLE
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GENERAL ALPHA ENERGY
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R9403-5882

File ID: SD2389.SPC

ANALYSIS

Counted on: 11/28/91 @ 4: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 134.8 130.0 301.421 301.421 24.000 17.432
2 80.5 78..0' 256.078 256.078 24.000 15.958

PEAK RESULTS

Peak AEA Peak Centroid Count
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m
1 Pu238 0.6279 5.499 5.502 -0.003 0.08 2.87

Am241 5.480 5.502 -0.022
2 0.3721 5.288 0.08 1.70

DETECTOR CALIBRATION
Energy(MEV) - 4.085 + (0.0047)*Channel

Energy range (MeV): 4.085 TO 6.491
Efficiency - 0.2247 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 2445.0 100.000
Smoothed 2444.9 99.996
Composite fit 2288.9 93.617
Residuals 156.0 6.379

Tau
Initial Final
12.000 7.255
12.000 6.199

Activity
d/m uCi/ea
17.77 0.800E-05

0.613E-05
7.58 0.341E-05

Analyzed by:
62820
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1 LEGEND: RAW -.... MODELED PEAKS - 1,2,.., ETC 512.4

.,T

• 2. i
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2.
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.1.. ..2....

^ 2....1..
...............1.

................................... 1
1....................................... ...................... ..

............................ 1
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^3 J

T

Nw

iT

Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 0.
61 0. 0.
71 0. 0.
81 0. 0.
91 0. 2.

101 1. 1.
111 0. 0.
121 3. 0.
131 1. 0.
141 0. 0.
151 0. 0.
161 0. 0.
171 0. 0.
181 0. 0.
191 2. 1.
201 1. 3.
211 1. 4.
221 1. 3.
231 2. 5.
241 16. 11.
251 33. 31.
261 21. 22.
271 7. 6.
281 11. 11.
291 29. 37.
301 75. 67..
311 18. 20.
321 4. 0.
331 0. 0.
341 0. 3.
351 0. 1.
361 1. 0.
371 0. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 1.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 1. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
1. 1.
0. 0.
0. 2.
2. 0.
0. 0.
0. 0.
0.. 2.
2. 0.
0. 0.
0. 1.
1. 2.
4. 7.

22. 20.
52. 54.
20. 13.
8. 4.

14. 23.
42. 44.
63. 63.
8. 8.
1. 0.
2. 0.
0. 0.
0. 1.
1. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 1.
1. 3.
0. 0.
0. 0.

WHC-SD-WM-DP-025
Addendum 2 Rev 0

SP:SD2389.SPC
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
2. 1.
1. 0.
0. 0.
1. 0.
3. 1.
1. 0.
4. 1.
2. 4.
7. 6.

18. 23.
47. 47.
21. 9.
7. 6.

22. 23.
58. 46.
38. 42.
9. 4.
0. 0.
0. 0.
2. 0.
2. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 0. 2. 0,
0. 0. 0. 0.
1. 0. 0. 1.
1. 0. 0. 1.
0. 1. 1. 1.
1. 2. 0. 1.
0. 1. 1. 1.
0. 0. 0. 0.
0. 0. 1. 0.
3. 3. 0. 2.
0. 1. 1. 0.
0. 1. 0. 1.
1. 1. 1. 0.
4. 0. 3. 4.
3. 1. 5. 6.
4. 7. 13. 10.

29. 32. 30. ^ 35.
43. 28. 36. 30.
6. 4. 9. 7.
6. 6. 11. 8.

20. 25. 32. 32.
74. 82. 76. 92.
48. 28. 32. 24.
4. 3. 2. 4.
0. 3. 0. 0.
0. 1. 0. 0.
3. 0. 2. 2.
1. 1. 0. 1.
0. 0. 1. 0.
0. '0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 1.
0. 0. 1. 2.
0. 0. 0. 1.
0. 0. ' 0. 0.
0. 0. 0. 0.
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ct,

^

5
......--...-- -..--..-.- ..-^-- ---- •^

15
B 16
7 17
8 19
9 19

10 20

Standard
Type

Primary Book No.
and Ali uot Vol.

Second Book No.
and Ali uot Vol.

Third Book No. and
Ali uot Vol.

Final Vol. of
Standard

LMCS CHECK STD 119B38-E/0.5 mL N/A

A-8000-881 (03/92)

~ 104
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ARSENIC ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOU E HANFORD MPANY
222-S LABORATORY

CALJBRATION RECORD

Anai : As
Procedure: LA-355-131 Revision: B-0
Instrixrrent: PEFNN-ELMF=H No .: WA77479Propert
Tech 'st: D. R Pa oll No.: 5 Date: 7-08-91

Calibrafim d: 118B38-E
1000

TYPe of

Diludon Corceriftfim nstrument Pleadi-no nd
1 0.0000 0.00 0.000
2 0.2000 mL 20.00 0.438
3 0.4000 mL 40.00 n 0.820
4 0.1000 mL 100.00 n 2012
5
6
7

9
10
11
12
13
14
15
16
17
18
19
20
21

Comments:

r

A-6000-882 (03/9^^
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:

Analysis: Sample Prep:

Instrument: Procedure/Rev:
PERKIN ELMER WA77479 LA-325-102/A-2
Technologist: Date:
D. R. JACKSON 7-29-91
Starting Time: Temperature:
7:00 N/A
Ending Time: Chemist:
15:00 R. K. FULLER

nr^

C71

Description Lab ID Descri ption Lab ID
1 INITIAL LMCS CHECK STD R9399-5597 11
2 REAGENT BLANK R9400-5697 12
3 SAMPLE 2291-2-2 R9402-5797 13
4 FINAL LMCS CHECK STD R9405-5597 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Ali uot Vol.

Second Book No.
and Ali uot Vol.

Third Book No. and
Aii uot Vol.

Final Vol. of
Standard

LMCS CHECK STD 123B38-B/2.0 mL 2.0 mL

A-6000-881 (03/92)

~ 128
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MERCURY ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

rT

h+'^

Cr

CAUBRATION RECORD

Anal : Hg
Procedure: LA-325-102 Revision: A-2
Instrument PERKIN ELMER Property No.: WA77479
Technol ist: D. R. JACKSON Payroll No.: 6C275 Date: 7-29-91

Calibration Standard: 122B36-C
Analyto Concentratbn:0.1000 ppb
T e of Calibration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.00 0.00 0.000
2 1.00 mL 100.00 n 0.270
3 2.00 mL 200.00 ng 0.540
4 4.00 mL 400.00 ng 0.943
5
6
7

9
10
11
12
13
14
15
16
17
16
19
20
21

Comments:

A-6000-8s2 (03/r

110
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BEST AVAlLABLE COPY
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SELENIUM ANALYSIS - UNDI6ESTED SAMPLE
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WESTINGHOUSE HANFORD C
222-S LABORATORY

n

17,,

c7^

CAUBRATION RECORD

Analyte: Se
Procedure: LA-365-131 Revision: B-0
Instrument: PERKIN ELMER Property No.: WA77479
Technolo ist: D. R. JACKSON Payroll No.: 6C275 Date: 9-17-91

Calibration Standard: 124B38A
Analyto Concentration:0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.000 0.00 0.000
2 0.200 mL 20.00 ng 0.394
3 0.400 mL 40.00 n 0.790
4 1.000 mL 100.00 n 1.775
5
6
7

9
10
11
12
13
14
15
16
17
18
19
20
21

Comments:

^ 11^
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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
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Li E N E F; A L A L F'ALPHA E H E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SA0F•Lc.

R9-113-:587

File ID: '3D6146,eF('.

ii ii A L'i °_ 1 .

WHC-SD-WM-DP-025
Addendum 2 Rev 0

C„.rted on: 11i_'171 015: 0
i•,tect.orlGeometry numL,er7 r,;' 7
Co^unL time: 50000, eec:

PEAK i:HALYSIS

Feak. Peak heisiit FeaY, cer ter FWHM T;au
iIi Initial Final Initial Final Initi.:l F'incl Inii,ial i•.in,;

L 7.1 6.8 360.363 365.363 21.000 17.253 12.000 0194
4084.1 4131.6 300.260 390,:20 24.000 :fS.223 01000 313V7

3 2517.1 2521.1 259.910 23.520 20.000 12.802 10,000 2.1'.

F'eai..

ID Isotope
1 F'u23ti-

2 Fu238
ri m' 4 1

Z Cim^43

..,,

F'EnP; RESULTS

Acti•.%; !.
•Sim uCi...
13.41 G,6G1'c Cii
^M37 0 : 42L;E- -

0M6E-'i
3c1a.g3 0.1 'E ',

IL:em Tots? i: F:ecover.l-±
F;aw spectrum 107229.0 100.00!)
Smoo l.ller.! 107.."!v.0 100.000
L.pmPo$.Lte r1t 1058C3.3 Fe+.745

F:eaidusle 13•11.0 1.254

AEA Feal:. ContrvM Count
Fr•ack.. Exp. C7bs. llifr. FWHH F_te cim
0.011: -.-._ 1.764 -0.099 0.08 2.47
0.6123 3.193.481 0.016 0.04 12..67

5.4^0? 5.481 -0.001
0..3719 3.234 5.271 -0..03i 0.06 7..60

DETECTOR CALIBRATION

Enerey(t1EU) = 4.070 + 00.0017)n:Cii_nnel
Erereu ranAe (Fie.'): 1.070 TO 6.476

Eff ir.ier cv - 0.180' CF•ii.•'DF'H

TOTAL COUNT D.iTA:

6n2..ivZed b:•: .___________________.._._

ri ?i 1r

de^ ^
iEV ki J1^a^'.•;

-- 122



.i V . G. 0. G. G. 0. 0. p. .. .,

11 0. 0. 0. 0. 0. 7. <. ^ 1>
1 5. 1. 3. 3. 3. r 3. o

31 3, : r 3. 6. WHC 33D-WM-OPl'025 _ . 2. 3. ^•

a 1 4 r 5. 1. Adh2ndum 2 R2u 0 <. 3. .. 3.
'.t .. ,. 3. 5. 6. c, •? 6. +^. •t.

1 6. 3. ^o. 7. 1 6. 6 .
;1 .... 8. 7. 10. 3, 4. 12. 4.

a.t . 11. 6. S. 81 :. Z

^I 10. 13. 11. 12. 10. 11. 8. 9. li.

i01 13. 14. 13. 4. 12. 10. 13.

11.1 1;. 17 18, 10. 17. 10. -1. 21 12.

121 14. 11. 8. 23, 17. 30. 32, 13. 15. 17.

131 16. 17. 21. 13. 21. 23. i•?l 21. 14. _-,

141 10. 26. 25. 25. 23. •14. 24. 38. 2 6. 42,

151 36. 31. 33. 35. 45. 34. 33, 32, 51. --.0.

161 47. 39. 13, 38. 37. 554. 44. 52. 56.

171 50. 44. 57. 60. 68. 64. 62. 62. 66. 62.

1E31 92. 66. 73. 78. 82. 77 , 76. 37. 74. =i,

191 91, ?3. 100. 106. 130. 105. 10+. 131. 116. 121.

201 135. 188. 154. 170. 173. 169. 176. 171. 148, 12;'

711 2 28. 216. 215. 235, 242. 253. 246. 271, 294. 327.
_t?21 322. 369. 351. 371. 3.04. 405. 420. •14i. 474. '96

231 11. 574r 387r 646. 6-, r 720r 707. 7 86. 846r 842.

71, 241 214. 104-7. 1071. 1128. 1166. 1213. 1234, 1331. 1431.

.,1 1466. 1418. 1659'. 1581r 1656. 1586. 1360. 1383. i267. 1113.

^61 48^. 878. '51. 688. 577 394. ..38. :i33. ^8^ 56'.

1-- 552. 5^0:^. 627. 617. 683. 687r ,.. 7.13. 23. 884.
. ^

261 923. 46. ±98. 1041. 1142. 1201. 1<85r 1--4-2. i 198r 151T

L^ .91 1542 1735. 1719. 1889 1470r 204 2. 111241 2251 2176. 1£
3r1 3158. 213r, 1842. 1766. 1531. 130/. 1035 . 87^+, 714. 5 80,

1 440! 320r 234. 201. 163. 96. 63. 61. 31. 21.

13. 3. 5. :. 1. G. 2. 0. 4,.

.31 1. :,. 1. 1. 2. 0. 4. 1. 1.

11
^r

' 3.

^

. 3. 3, °r 3. 4.

..^11 •1. 4, 1. , .r rr r• 5. •\

._ 4. 2. 3. 5. 1. 1. 2. 1. r
_71 0. 0. C r 0. C.. C. 0. 0. 0. 0,

+381 0• 0. Cr. 0. 0. 0. 0. 0. 0. 0.

0. 0, 01 Q. 0. G1
cy`4Gi 0. 0. 0. 0. 0. 0. 0. 0. 0. 0:

111 1. 0. 0. 0. 1. 0. 0, 0. 0. 0.
42 1 C,. C•. 0. 0. 0. 0. 0. 0. 1. 0>
43.i 1. ... 1. C. ^. 0. 0. 0. 0. 0.
441 d r 0. 0. 0 r 1. 0. ^ , •:^ .
4^:i r•,. 0. 0. n. n. !^. .. 1 r 0. i. •
qb.L 1. 0. Or 0, ., 0. 0. 0. 1. J.
471 n. :r 0. 0. 0. 0. 0. 0. 0.
481. 1., 1. 0. - 01 0. 1. 0. 0. 0. .
491. ,n. 0. 0. 0. 0. 0. 0. 0. 0. 0.
.;^11 0. Or

,-,^_w^''1AL ^'^ ^.
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7
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G E f'I E R (l L i: L P'r. A E PE E F: G Y
fiE•':, 1:12

Dt) TA nEIIUCTIOiI 6:EFORT

:,ri;sPL.E"

F;?^?1.•a--58'.

I c' IV: .°D7:?.; , FC

PeaY

I Ii

1

PeaY.

IL1 Isotope

.i F'u2 36

Cm243

F -j238
file2 •11

Am'43

n,!

CI`

, i id A L Y-:f -
WHC-SD-WM-DP-025
Addendum 2 Rev 0

C.,...Irt.ed on: i.l.• , =1 C1,`. ..

(.i.,l.ec torlGc,r_, m•^f.r_• n,mi^ -=r. ' . 1

Coufit tllrlCl: '0f}^rr.

FEi, R: OMAE-rSIS

Pflak iieisiit Peak. _•enter F WHM

Initial Final Initial Fin:,1 Initici Finel

4.6 1.: 3--, 7 .8T2 3:, 9.8?2 18.0+)0 30.8•58

72.2 29.8 300.284 300234 12.000 2.000

1473.3 14?3,2 2 713.5;- .......5?" .._.O00 30.281

F'EIiiC RESULTS

Tr•.i

I n i t i d 1 F'ii

00.:. . ...
14,02!1 ^o^.._.

iyC tl`rL

duCi.:'
1r00 0.4`_^1'c_!c

.. . , 6 r•71 E - •. _.

11.88 !.,5___-...
0 410E-r'`

3003.19 1

Item Totat Z Focover-

Raw spectrum 23417.0 100.000

Smuui.Fled 2341 i, 0 100.000
Composite fit. 23388.2 100.731

Residu,^ 1s -1i'1.^ -0.731.

AEA F'eak Ccnt.roid Courrt.

Fract. E;cF, 0i,5. Ilirr. FWHM F;ete c!m

0.0025 ,-i.:":; 6 3.767 -0,011 0>1° 0.14

5.786 5.767 0.01?

0.0252 3,4^,g 5.48' (:.•=1? 0.01 1.17
.480 5 .487 -0'

0.9719 ii.234 5.268 -0.•",3 4 0..11 15.85

DETECT'pF: C:frLIBRATIOH

Eliersv(i9E!:) = 4,076 + i•1.00477);1:Ciisru'.el

Euer•9e ren3c (FIeS); 1 ,076 TU 6.4F:

Efficiencs 0.13S38 CF'M: DF'M

TOTAL r.01li1T llli7ii:

,..r;nal^. ed F. '_ • ---------------'----....---
69:i414

^Lwa,I 4...AB I=-E C^ t
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1 . . . . 'J + . . . . . . . . . . . .

1 :I. '`^ • 1. 0. 0. WHC-SDiWM-DP-p
^Z 1 1. ^• C. 3' Addendi^nl 2 •Rev

".1 ^ ') . ^^ . ._ . ^' . 3 . ^ . 'J •^ . i . r ,:

1. °'. .J 1. 1. 1. •C•
.. 1

•:,. 1. 0. . _• 0. C'. 1. 1

1. 0. 1• 0. .. 1. 1. :.

BJ. 1. 1. ^. G. . . 1. _. G.

21 1. 1. ... 1. _. 1. 0. 1. 1.

tll . c. "^ 1. ^. ^ <. 0. _

!.'I. _. a. i 0. i _. ._.
1

_• ._.

13i i. ':,. _.. 1. ._. •:'. 1. 3. .. :

lal o. "'. l. 1. 3. 3. ..

1 51 1. 3. 1. 0. ^. 1. 2. 3. ^ 2.
.
161 3. 3. 1. o. `. 3. 3. 4. ^. 8.

1'1 3. 5. 6. 6. 6. 1. 6. _. J; .

181 3. 10. 6. 8. 12. o. 5• Je 5.

191 12. 4. 15. 13. 10. Z o . 12. 4-5. 1?. 10.

201 17. 23. 28, ?2. 25. c3. 2.. 30• 35. •ti>•

211 30. 36. 46. 51. 61-;. 62. 6e. ri. 85. e73.

753. ?6. 115. 134. 158. lsc'. 1;0. iF.. <3?

-31 24?. ^5^-. 255. 25?. 3-56. 333. ^87. •133. 163. 471>

^ 41 ^ze. 537, 5-^, 613. 697. 68?. 62?. 680. 753. 7?5,

51 80;. 728. 827. -55. 7. .17. 701. 6-55. 6•10. 500. ^Jo

27,1 483. 464. 387. 330 . 311. 252. 204. i 85. 146.

...71 108. 82> 96. 16. 321. 48. 27. 24. l1.

E1 6. 13. i. 13. 4. . 6. 10. %. S.

4. 6. ^. .7. ;. a. 10. 11. 6.

zni . 4. 4. 8. o. 6. 2. %. 1. 2
.

1 4. 2. 4• Z. 0. 1. 0. ^.. 1. 0

9. ^. J. r,. 0. 0. 0. 0. 1

331 r,+ t.,. 1. 0. 1. 1. 1. 0. 1.

4 1
51 1. 3. 1. ... 1. 3. 31 1. 2. 6.

-7361 1. ., . 3. 0. 3. 2. 2. 1. 1. 1.

:71 1. 0. 0. 0. 2. 1. 0. 0. 0. 1.

0. •0 . 0. 0. 0. 0. 1) . 0.

z 0• rr. 0. 0. G. 0. G. 0. 0. 0.

4 i)1 0. 0. 0. .. . 0. 0. 0. 0. 0. 1.

411 0. 0. G. 0. 0. 0. 0. 0. 0. 0

41-1 0. 0. 0• 0. C•. 1. 0. 0• 0• 0•

431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0

451 0. 0. 0. 0. 0. 0• .0. 0. 0• 0•

461 0. 0. 0.. 0. 0. 0. 0. 0. J. 0.

4'1 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.

421 0. 0. 0. ;d. 0. ':,. 0. 0. 0l 0.

4?1 0. 0. 0. 0. 0• 0. 0. 0. 0. 0.

7.J.1 0. 0.

3EST AVAILABLE CC?P`V'
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WHC-SD-WM-DP-025
Addendum 2 Rev 0

GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R9403-5882

File ID: SD2389.SPC

Counted on: 11/28/91 @ 4: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 134.8 130.0 301.421 301.421 24.000 17.432 12.000 7.255
2 80.5 78_0' 256.078 256.078 24.000 15.958 12.000 6.199

PEAK RESULTS

Peak AEA Peak Centroid Count Activity
^ ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea

Pu238 0.6279 5.499 5.502 -0.003 0.08 2.87 17.77 0.800E-05
Am241 5.480 5.502 - 0.022 0.613E-05

•12 0.3721 5.288 0.08 1.70 7.58 0.34]E-05

DETECTOR CALIBRATION
Energy(MEV) - 4.085 + ( 0.0041)*Channel

° Energy range ( MeV): 4.085 TO 6.491
Efficiency - 0.2247 CPM/DPM

TOTAL COUNT DATA:

Item , Total % Recovery
Raw spectrum 2445.0 100.000
Smoothed 2444.9 99.996
Composite fit 2288.9 93.617
Residuals 156.0 6.379

Analyzed by:
62820

BEST AVAILABLE COPY
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^IC-S-WM2 ^2 0
pddendum

Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 0.
61 0. 0.
71 0. 0.
81 0. 0.
91 0. 2.

101 1. 1.
111 0. 0.
121 3. 0.
131 1. 0.
141 0. 0.
I5'1 0. 0.
10 0. 0.
171 0. 0.
181 0. 0.
191 2. 1.
29i 1. 3.
2" 1. 4.
21 1. 3.
^31 2. 5.
241 16. 11.
251 33. 31.
^61 21. 22.
2.7-1 7. 6.
281 11. 11.
291 29. 37.
301 75. 67.
3T1 18. 20.
321 4. 0.
331 0. 0.
341 0. 3.
351 0. 1.
361 1. 0.
371 0. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 1.
441 0. 0.
451 0. 0.
461 0. 0.
4' 0. 0.
4b. 1. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
1. 1.
0. 0.
0. 2.
2. 0.
0. 0.
0. 0.
0. 2.
2. 0.
0. 0.
0. 1.
1. 2.
4. 7.

22. 20.
52. 54.
20. 13.
8. 4.

14. 23.
42. 44.
63.• 63.
8. 8.
1. 0.
2. 0.
0. 0.
0. 1.
1. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 1.
1. 3.
0. 0.
0. 0.

SP:SD2389.SPC
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
2. 1.
1. 0.
0. 0.
1. 0.
3. 1.
1. 0.
4. 1.
2. 4.
7. 6.

18. 23.
47. 47.
21. 9.
7. 6.

22. 23.
58. 46.
38. 42.
9. 4.
0. 0.
0. 0.
2. 0.
2. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 0. 2. 0.
0. 0. 0. 0.
1. 0. 0. 1.
1. 0. 0. 1.
0. 1. 1. 1.
1. 2. 0. 1.
0. 1. 1. 1.
0. 0. 0. 0.
0. 0. 1. 0.
3. 3. 0. 2.
0. 1. 1. 0.
0. 1. 0. 1.
1. 1. ' 1. 0.
4. 0. 31 4.
3. 1. 5. 6.
4. 7. 13. 10.

29. 32. 30. 35.
43. 28. 36. 30.
6. 4. 9. 7.
6. 6. 11. 8.

20. 25. 32. 32.
74. 82. 76. 92.
48. 28. -32. 24.
4. 3. 2. 4.
0. 3. 0. 0.
0. 1. 0. 0.
3. 0. 2. 2.
1. 1. 0. 1.
0. 0. 1. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 1.
0. 0. 1. 2.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
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WHC-SD-WM-DP-025

SPECTRUM SD2389.SPC
Addendum 2 Rev 0

1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 512.4

.,,

^---

......2
2.

`:............................. 2.
1. ..... 2.
':"1.......2....
„Z,. ..1..

..............1.
C)......................................
.......................................... ......................1..
......... ...............................1

........1..
1.
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WHC-SD-WM-DP-025
Addendum 2 Rev 0

G E N E R rl L A L P H A E N E R G Y n N r:i L Y E i: =
Rev. 1>1G

DATA REDUCTION REPORT

-^AiiPLE

F:9419-i o2

File ID: SD4167.SPC

Counted on: 11/27/91 819: 0

Detector/Geomrtr,: number: 4/ 1

Counc i.ime: 30000. Sec

PEAK i;i•lALYSIS

Peak Peak hei9ht Peak uunter FWHM Teu

ID Initial Final Initial Final initio l Finul lniLi4). Fin^l

1 4.5 4.5 359.257 3ri.257 20.000 13.017 10.000 4.Z10

2 396.0 391.5 304.327 304.327 24.000 i3.627 12.000 3.039

3 247.1 242.4 260.155 260.105 :0.000 11.020 1'JrOVV C/
'10 4 5.6 4.7 147.046 1,4,7.046 180.000 2.000 90.000 4.2 00

r^. PEAK RESULTS

Peak AEA Pea k Centri•id Count Activi.L

ID Isotope Fract. ExF. Gbs. Dirf. FWHM R atu c/m d/m vci/v.:
1 Pu236 0.0060 5.756 0.749 0.007 0,06 0.10 0.77 0.347E-"-;

Pu238 0.5952 5.499 5.491 0.008 0.06 9.42 10.3.18 0,•166E
Hm241 5.480 5.491 -0.011 0.357E

3 0.3872 5.263 0.05 o.l- 48.•'.% 0,^10E-•:;
4 0.0115 4.751 0.01 0.13 1.44 0.649E-06

rn •

DETECTOR CALIBknTIUN

- Ene r9y (ME V )= 4.060 +(0.0047 ) h:Cii annel
EnerHy ran9e (i1eV): 1.060 TO 6.467

Eff iciencs 0.1261 CPhf/DP N

0^
TOTAL COUNT DATA:

Item Total Z Fecover s
Raw sPectrum ^0216,0 100.000
Smoothed 8215.3 99.992
ComFosite fit 7910.7 96.284
Residuals 3011.6 3.708

Ana1'dZe6 L-c: ----------- -------- ----
i4nC

---ESTquqILABLE Cr_
"
-
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WHC-SD-WM-DP-025
Addendum 2 Rev 0
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3
3
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1
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ARSENIC ANALYSIS - UNDIGESTED SAlIPLE
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WHC-SD-WM-DP-025
Addendum 2 Rev 0

222-S LABORATORY

^

r

...,

^.

cr

A-6000-882 (03/92)

CAUBRATION RECORD

Arral e: As
Procedure: LA-355-131 Revision: B-0
Instrument: P -ELME Property No.: WA77479
Techno ist: D. R. JACKSON Pa oll No.: 6C275 Date: 7-08-91

Calibration d: 118B38-E
Aralyte ncentrabon:.1000 pprn
Type of ibration: UNEAR

Diludon ncentration Instrument Readin Unit
1 0.0000 0.00 0.000
2 0.2000 mL 20.00 n 0.438
3 0.4000 mL 40.00 n 0.820
4 0.1000 mL 100.00 2.012
5
6
7
3
9

10
11
12
13
14
15
16
17
18
19
20
21

Comments:
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MERCURY ANALYSIS - UNDIGESTED SAMPLE
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HANFORD COMPANY

222-S LABORATORY
CAUBRATION RECORD

Analyte: Hg
Procedure: LA-325-102 Revision: A-2
Instrument: PERKIN ELMER Property No.: WA77479
Technolog ist: D. R. JACKSON Payroll No.: 6C275 Date: 7-29-91

Calibration Standard: 122B38-C
Analyto Concentration: 0.1000 ppm
Type of Calibration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.00 0.00 0.000
2 1.00 mL 100.00 n 0.270
3 2.00 mL 200.00 ng 0.540
4 4.00 mL 400.00 ng 0.943
5
6
7

9
10
11
12
13
14
15
16
17
18
19
20
21

Comments:

^

n

!\,9

rr

A-6000-882 (03/92)
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WESTINGHOUSE HANFORD COMPANY

;-^

^.

c7l

222-S LABORATORY
CAUBRATION RECORD

Analyte: Se
Procedure: LA-365-131 Revision: B-0

Instrument PERKIN ELMER Property No.: WA77479

Technol ist: D. R. JACKSON Pa oll No.: 6C275 Date: 9-17-91

Calibration Standard: 124B38A

Analyte Concentration: 0.1000 ppm

Type of Calibration: UNEAR

Dilution Concentration Instrument Reading Unit
1 0.000 0.00 0.000

2 0.200 mL 20.00 n 0.394

3 0.400 mL 40.00 n 0.790

4 1.000 mL 100.00 n 1.775

5
6
7
3
9

10
11
12
13
14
15
16
17
18
19
20
21

Comments:

A-6000-882 (03/
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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ANERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 2 Rev 0

1

Iw- Y.r•r/N. Yw • I^r+ Iry

I< Yql:1.-]]"Y 10'1NW " n^14-Y1 1J• b LA
or.^ . r..rr. rr. .. ,.. . w.^
a'le•u ' I.N-w:t-7]n X N4LUVk:kY YlW:ll 4

R ...."
ERUN <: tl

^ .^..r.«._ •4eowaLur Keul aawl :,,AiTAGIYftINiWI
elwlvsRV:^ rwU6r
ur) va. E/ wwt: y19 /7rr '.

(
a ^^.. . • • .

out.
.,.•..r ..sl! ...a•.

•

....•. .......

.. N

.^• ` 1^

4. ^f O9t^

N

a--- .....,w ,...,
I. YM1N.°.NW[ lV:GNi O-lM-Y1 !i•Y! :4

w^
rYY:41 LN-:WY300 NL'1/Y':. Y1uru 4

Uqw n . XER ^. r, .e.. UN I . ,"i.. U
w1:14 .^ AnACa''

„of+M
• ' '^^ ' ^;:

•
;Ca.a w^ wci,1^ : ;.:

ho^t ^` '::A..]VXIIQYL • l : ;-.: .'.,•..:.
/..I d oON^,

.• . ; • .,. .-. L ,. .74F..:̂
.. • i ,;r ^

.....,
tss

..., ...,... .^,..
•

.a
•M •.^r wr . M

^ 3 •.rirJ^-9i ^ ^9f^3•5SHa.'
-

.S ^. . . • . ^ . .

., - . .,^.C4 R°a^^^.a^VE'3

• >is5 .

i

i^`^ . il-7^-9/ .P^ .P9viy•aGO^

Q!o '

^ .
^•' _ ..

. •.... :

' /•l.oax.t. 2lKe•°^ .I ^oou I, ;

^.

N....., .. .

ah /y

'K'•'I,NI.-],U:'"V: R9i tQ'

r.rwr. wr..r d•wtr r^
rY•1:•4l Ln' ^N.+l'w N1:LiL Mlu1L L

VYrY C b

eo ^ ^

r^.. c+r..r. rwrr 1M1 - •-..
1.1.lY11 '. L +. L Y+ -a

•,{ •.4eaYIN.,aYSG^sl.._
s'^o..! C^. J/IVU) I. 7,riE" t y.^PNINIUUI

^09t8^(t•zwP' •^^I°^+^^'^-
•..Z:Y''

.+.r..r rw...(, •rr.^. ..w+-. r•r..

^CSS
^r. •N Nr rN 1M

.-

I

♦ ♦ 1 ^..1/ / l' • , ^-. •...^

. ' I • ^. ^ . , •

^ . .. ... . • . . . ... . . ...

1J.^



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
Addendum 2 Rev 0

t̂

a

M.

ty

.V

rr- rrw w r.• w^a
1: Y•IlY.-OtM12 IY^/W O-l9-Yl 1JU.^ 1n

^MC.Il

r-Iriw•

156

0-^.r

%: MRL'YYtItT
f^

Yl 11.
11`r

I

Y NXtRurl
/ /

IY . :.Ago- O- -
rr•^frr^lrr• ^

CYY IiGYI I(OYl' • • ul^•,^

BYYYysQvs IOCGYLI 3, s^ I:' An^'i1,rwN^our

fifY WY. D.,vN .JiEC 0^0

YS(IeaYs^^••-•J

V I

1 1`1•i^ Wl^.l .• ••

Y

IN ^M M

w

/ R 9s^i9- sse^,

^ ^^..

. , . .

. _...;• .'. . ^

6;9 Sz^^y. iTyE-J^ ^^^looo^^lol^

•9.YZZ: ^

^ \..

1 \.. . . .. .-

^" 154



G E N E R A L rl L F' H A E i! E F: G '( il id fo
L

'i S J 5 -^!
Re•:. 1.10

WHC-SD-WM-DP-025
DATA REDUCTION REPORT Addendum 2 Rev 0

71 A!+F!...5

F;41.3_-:7 F2

F i 1 e ICi: 3D61•16, aF'('

F'eak

11,
1

3
i\

n
Peek.

II) Isat.v),e

i F•1.j236

Fu2 30
Am241

3 !^m^43

CT

Co...rnted on: 11f=' " ;1 @if:: 0

Do tec tu r!Gec+ me L. r•v numi, e r; :!

C:ouni. time. 30000 c•

PEA K i,i•!ALYSIS

F'eak nei9irt F'ea1; cerrter F WHM

Initial Final Initial Final Initi^l F'innl
7.1 6.8 360.363 360.363 21.000 17.253

40E34.1 4131,6 300.280 300.2e0 24.000 :iP.225
2517.1 2581.1 255.510 25.520 20.000 1<.802

F'EAP; RESULTS

AEA Pea4:. Centrvid Cownt

Fr•act. E;cP. Qbs. Lriff> F'WHM F.te cim

n.,nll? 71.7;6 1 ?6 4 -0.009 U.OB :.'.4?

U.612.. .7.45 5.481 0. 016 0 .04 129.67

..4^0 ...•}RS

0 .1:5-0 5.271 -!'•.r•-; n,6e . cV

DETECTOR Ci:LIFFATION.

Enery4(MEV) _ ?,pT•" .i !0.00•??)3:Cit_nn.•.•].

Er er9d ranve (H?V'.: 1.0?0 TO E.47d

Eff icienc•s - 0.135'' CF'ti/DF'M

TOTAL COUNT ULiTi:2

Tau

Inii•isl F.irI, 1

12.000 C,.
j^.0U0 ? : `

10.000 _.1

Acti.;

.iuC i '...

13_.A1 0,.601-^C`
?i^.37 0-4^8^. ,.

3814.83 0.1-2E

Il.em ivta? Y. Fecaver..
F.Id4J SPeC t.P•^m 1•:•?:Z°.0 100.0^!)
Se^oa i.irecf 147 1'i .. 6 100. ^i0^i
.:.,:rmr•os.it.a fil. J.,"59.=3 ^6 .^45

FE>i,Ju^ 1s 13•71.3 1.2 54

ilnoite Ze•i i7••: ---------- ---------._.._ ..

BEST AVAILABLE COPY

355



WHC-SD-WM-DP-025
Addendum 2 Rev 0

1
1

1

:^ •
;

C` 13

t..r3,.

•r,^ .I . 3.

l... _.... >..^

. r.> r. r> r! 3.. ' .

1.2....f.,.,,......3.:..
2 ........................3....r>

. .rr.>>>rr..!!!l,.> .>rrrr.3...l.rrr
.r.. .,^..l. >........>.,.,3...,...>..

I,..l.3l..l...r2.l...>

!>lrrr>rlrrrr.rr.....2

a.^•e!r•.lrrl,•r>•r.r.rrr.r>r.,r,^,^

1, I r I r I I. r I 1 ! r r I!. r r 1... r r r 1. 1 r!.!. r r !.. r. r r. r r 1 r I r I I 2.

1 f ! r!! I! I! . f r 1. r. 1 1 r r r 1..! r r. r. 1! r. r... r>.>!. r. r r f r r 1 1.,♦. r r r r r 1> r.> r

^ 1. f I I r 1 r! 0 r>>!>. I r....• r. r r. r r r r ! r I ! r!!.. ^

LLlr1!lfrr

.^

I

i

BEST AVAiLABLE COPY

156



11 ^• ^• 0.
A

Rev p 2 1
2.1 5• _ 1. ddendu^?

`.

L 3. 6. 3. 9. _. 2. 3.

11 4. ^. 5. 1. 10. _ . _. 3.

^.I. .. . . ^. ^. c.. ^. '?, 6. . . 4.

t 3. n. 1 2.

3. F. 10. 3. a. 12. . a.

11.. 6. 8. b. 5. 3. 1

, 10. 13. 14. 121. 14. 11. ^e. ?. li

13, 14. 13. 4. 12.

1.1.1 1^. 17 18. 10. 17. 10. 21. -1, 12. .

12 1 14. 11. 8. 7 3- 17. 30. 2- 13. 15, 17,

131 16. 17. 21. 13. 21. 23 11.. 211. 14.

141 10. Z6. 2 a. 25. <3. -1•1. 24. 36. 2 6. •'.:'I

1711 36. 31. 33. 35. 45. 34. 33. 32, 51. :; 0.

161 47. 39. •13. 38. 37. 7-4. 44. 7-2. 36. :,?.

171 50. 44. 57. 60. 68. 64. 62. 62. 66. ii2.

181 92. 66, 73. 78. 82, 97. 76. 87. 74. 9i

191 91. 93. 100. 106. 130. 105. 109. 131. 116. 121.

"01 135. 188. 154. 170. 173. 169. 176. 171. 198, 1>%•

211 228. 216, 21'3. 235, ^<42. 253. 246. 271. 274. 327.

C` 1-_21 322. 369. 351. 371. 3°4. 405. 41-70, •147. •174. .100>

231 511. 574. 587. 646. 607. 20. 70 . 86. 846. 8 ^.

^ 241 214, 959. 1027. 1071. 1128. 1166, 12.1:i. 1234, 1331. 1431.

^51 1466. 1416. 1659. 1581. 1656. 1586. 1^60. 1383. :i^6%. 1113.^•^
261 982. 878. 751. 688. 377 594. :J38. :i33. 582. 7.62.

h 2?1 552. 58^. 627. 617. 683, 687. 729. 74 3. 773. 884,

281 943. 996. 998. 1041. 1142. 1201.• 1285. 1392. S498. 1517.

291 1592. 1735.. 1719. 1889. 1970. 2042.. 2124, 22'51. 2176. 218;.,.

301 2158. 2129> 1842. 1766. 1531. 130i. 1035. 899. 714. 580.

1 440. 320. 234. 201. 163. 96. 65. 61 . 31. .1.1.

1 13. 3. 5. 3. 1. 0 . ?. 0. 4.

331 1. 0.. 1. 1. 3. 0. ^. 4. 1. 1.

^• 341 :. 0. 3. 51 ... 3. 3. S. 3. 4.

351 4. 4. 1. 7. ^. 3. '. 3. 5. 3,

- 361 4. 2. 3. 5. 1. 1. 2. 1. .

=71 0. 0. 0. 0. C^. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0, 0. 0. 0.

3-1 0. 0. 0. -J. 0. 0. 0. 0. 0. 0.
C;% 40i 0. 0. 0. 0. 0. 0. 0. 0. 0. •:,,

91.1 1. 0. 0. 0. 1. 0. 0. 0. 0. 0.

421 0. Cl. 0. C^. Cl. 0. 0. 0. 1. 0.

431 1. 0. 1. 0. 0. 0. .n. ' 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 1. 0. 0. 0-
451 C,. 0. 0. 0. 0. n. G. 1. 0. I.
4 61 1. 0. 0. 0. 0. 0. 0. 1. 0.

471 0. 2. 0. 0. 0. 0. 0. 0. 0. 2.
481 1. 1. Cl. 0. 0. 1. 0. Cl. 0. Cl.

491 0. 0. 0. 0. Cl. 0. 0. 0. Cl. 0.

511 0. 0.

BES1 AVAILABLE ^OF

1

, , . . ,
I I



G E M E R A L i: L F' H A E FI E R G'f r1 k A L Y S 7;"
R e v. 1: 10 WHC-SD-WM-DP-025

Addendum 2 Rev 0
DATA REDUCTI01•i REPORT

Si'iii F'LE

R;.11.4--, ,5(3

Fi le ID1 SD??66. =FL;

Counted urr: 11i 2'%.+^1 C1::: 0

D"Lectur%Geametrv nr..mber: ?! I

Co.Jnt timc: :i0000. accr

PEAK r^MAL•fSIS

FeaF. Peak iieieiit F'eak center FWHM Tru

ID Initial F'inal Initial Fin-l Initicl F'inal Initi.:l
1 4.6 4.2 3-5.872 33..872 28.000 30.8168 14.00•0 .145

' 2 2-.8 300.284 3',0.204 1- .000 2.000 .000 ...•:^:
3 1473.3 1443.2 3.:^; 7 2C....5 ?' 8.OU0 30.281 19.Or•^; 81.d.

-" FEAr: RE=ULTS

.,,
Feek AEA F'ea l: Ccrit.ruid C e•Jnt Acr.ivit•_
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I F.J23e 0.002? :.i^^6 --1.76' -6.011 0.15 J.14 1.00 0 .151E

f•m243 5 .796 5,767 0.21 = .6!7'"c:

Fuc38 0.0Z .._ 3.479 5.487 C.:1Z 0 .01 1.1.^+ 11.6E V
Am341 :.480 ...4^c- :, . 0: 410E-
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TOTAL CnUiiT iWrTA:
^ . _

Ibem Total % Fecove re

F:aw spectrum 2 341'.0 100.000

Smoei.hed 234i'7,r- 100.000
Cumwosite fit :3588.2 100.731

FesldVulS 1%1.^ -0.731

i;na1"zed it•v ' ---------'----------_...__..
6?.i4?
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1 0. 0. 0,
0 WHC- SD4M-DP-025 n. 0. oI

11. 0, o, o, o,Addenduln, 2 Rev 0. 3. i,
0. 0. 3. 0. 1« 1, 0. 0. 2,

31 1. 1. ^. 1. 1. 0. 0. 1. 1.

41 0, ..« 3, Ci« 0. 1. p.

0. 0. 1. 1. _• Cr, rr

7. i. 0. 1. 0. 0. C', 1. 1«

7 i. 0. 0.

N1 0. 0. 1. 3.

il 1« C,. 0. 0. 0. C. 1. 0.

1•^1 1, 1, _, 1, C', 1. 0« 1, 1«

2.
1.21 2. 1. 1. 0. 1 _. _. 1. Z.

131 1. 0. Z. 1. 2, 0, 1. 3. 0.

141 :l:. 0. 0 , 1« 1, _. 3. 3: _.,

7.51. 1. 3. 1. 0 1. 2. 3.
161 3. 3. 1. 3. ,.. .'o, 3. 4. 2. 8•

171 3. 5. 6. 6. 9. 6. 1. 6. 2. Ho.

161 2, 10. 7. 6, a, 12. 6. 5. :5. 5.

7.^1 12 , 4, 15. 13. 10, 33. 12. 25. 1q. 1r«
; 0 1 17. 23, 28, 22. 25. _3, _. , 3•'.. 35. •1d«

:::1.1 30. 36 46. 51. 62. 6.5, 71. 85. 63«

2 21 1.0.', 3, 96« 115. 134, 158. 150, 1 90, i=-, 2 31

_31 :4=« ..c. 255. 297. 3!76. 333. ,38' 13'3 -163• 1711.

741 536, 5 37, 5777, 618. 615. 489; 687, 630. 5, 3. 7:5,

„ 51 6017« ca, 827, 755, -,•',7. 701. 6: 5 . 6•10. 600, ii.

201 493. 464. 389. 370, 311. 252. 209. i65 146. 1:'1

? 1 108. 82, 56. -16. 32, 483. 27, 24. 17.

761 6. 13. F. 13. 4. 7. 6. 10' 7, •_,
n, 77-1 4. 6. •'.. r. ;i. 4. 10, 11. 6, 10,

4. 4. e. 2 i 1.

1 4.
!1 0. 0. C'. 0. 0. 0. 0.

331 •. 1. 1. 1, 0, 1. ._,

«w.]i•11 1, 1• 1, 0, 1, 1. 1• ,.. Z,

S1 1. 3. 1. .., 1. 3. 3, 1. 6,

aa 1. :J. 3. 3. 2. 2« 1. 1, 1.

1 1. 0. 0. _ 1. ':1,
0. •:1, 0, 01 0.

0. 0. 0. 0. 0. 0.

T4i?i 0. 0. 0. 0 . ., 0. 0. 0. 0, l

'-111 0. 0, 0. vr 0 , 0. 0. 0. 0 , .

47 1 0. G. 1. Ci« r. 0. 0,

437. :r. J. 0. 0. 0. 0. 0. 0. C'. 0.

ia1 0. 0. 0. 0, 0. Cr, 0. 0.

4{1 0. 0. 0. 0« C•. 0. 0. 0. 0, 0.

461 0. 0. 0. 0« ^, 0. 0. 0. 0. 0.

4 1 C,, 0. 0. 0« ^. 0. 0. 0. 11

4^01 G. 0. 0. 0. 0. 0. 0. 0« 0^.

.tc1 0. 0. 0, cl. 0. 0. 01 0. 0. 0.

:,l1.1 0. 0.

BESTAVAtLABLE Copy
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GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R9403-5882

File ID: SD2389.SPC

Counted on: 11/28/91 @ 4: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 134.8 130.0 301.421 301.421 24.000 17.432 12.000 7.255

- 2 80.5 78,8' 256.078 256.078 24.000 15.958 12.000 6.199

n

^ PEAK RESULTS

Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
1 Pu238 0.6279 5.499 5.502 -0.003 0.08 2.87 17.77 0.800E-05

Am241 5.480 5.502 -0.022 0.613E-05
2 0.3721 5.288 0.08 - 1.70 7.58 0.341E-05

DETECTOR CALIBRATION
_ Energy(MEV) - 4.085 + (0.0047)*Channel

Energy range ( MeV): 4.085 TO 6.491
Efficiency - 0.2247 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 2445.0 100.000
Smoothed 2444.9 99.996
Composite fit 2288.9 93.617
Residuals 156.0 6.379

Analyzed by:
6282 0

BEST AVAILABLE COPY
-"' iss
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SPECTRUM SD2389.SPC Addendum 2 Rev 0

1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 512.4

^

,^.
^
..2

2
.................2.

2.
1. ..... 2.

-- .1.. ..2....
2....1..

. ............... 1._

01 ..................................... 1
.......................................... ......................1..

...............................1
........1..

1.
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t.^

;^n

Raw Data Dump for
1 0. 0.

11 0. 0.
21 0. 0.
31 0. 0.
41 0. 0.
51 0. 0.
61 0. 0.
71 0. 0.
81 0. 0.
91 0. 2.

101 1. 1.
111 0. 0.
121 3. 0.
131 1. 0.
141 0. 0.
151 0. 0.
161 0. 0.
171 0. 0.
181 0. 0.
191 2. 1.
201 1. 3.
°11 1. 4.
'21 1. 3.
231 2. 5.
241 16. 11.
251 33. 31.
261 21. 22.
271 7. 6.
281 11. 11.
291 29. 37.
301 75. 67.
311 18. 20.
321 4. 0.
331 0. 0.
341 0. 3.
351 0. 1.
361 1. 0.
371 0. 0.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 1. 1.
441 0. 0.
451 0. 0.
461 0. 0.
71 0. 0.

481 1. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
1. 1.
0. 0.
0. 2.
2. 0.
0. 0.
0. 0.
0. 2.
2. 0.
0. 0.
0. 1.
1. 2.
4. 7.

22. 20.
52. 54.
20. 13.
8. 4.

14. 23.
42. 44.
63. 63.
8. 8.
1. 0.
2. 0.
0. 0.
0. 1.
1. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
0. 1.
1. 3.
0. 0.
0. 0.

WHC-SD-WM-DP-025
Addendum 2 Rev 0

SP:SD2389.SPC
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 1.
2. 1.
1. 0.
0. 0.
1. 0.
3. 1.
1. 0.
4. 1.
2. 4.
7. 6.

18. 23.
47. 47.
21. 9.
7. 6.

22. 23.
58. 46.
38. 42.
9. 4.
0. 0.
0. 0.
2. 0.
2. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

0. 1. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
1. 0. 0. 0.
0. 0. 2. 0.
0. 0. 0. 0.
1. 0. 0. 1.
1. 0. 0. 1.
0. 1. 1. 1.
1. 2. 0. 1.
0. 1. 1. 1.
0. 0. 0. 0.
0. 0. 1. 0.
3. 3. 0. 2.
0. 1. 1. 0.
0. 1. 0. 1.
1. 1. 1. 0.
4. 0. 3. 4.
3. 1. 5. 6.
4. 7. 13. 10.

29. 32. 30. 35.
43. 28. 36. 30.
6. 4. 9. 7.
6. 6. 11. 8.

20. 25. 32. 32.
74. 82. 76. 92.
48. 28. 32. 24.
4. 3. 2. 4.
0. 3. 0. 0.
0. 1. 0. 0.
3. 0. 2. 2.
1. 1. 0. 1.
0. 0. 1. 0.
0. 0. 1. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
1. 1. 0. 1.
0. 0. 1. 2.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
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G E iQ E F A L A L F H ri E P? E F. G Y r+ t-! A L Y P:: .
Re.:, 1 iC•

DATA FEVI!CT.inN FEF'QF:T

Peap

ID

..

v h

r-•^

F'eab.
rw Iil

1 PU^3o
P•. '38
Am-41

T

.' C i'{' I r

t: T.1 j . .. .. .. -.

Fi]^_ II:' 3L4157,:FC

'ounlr,d .,n' 11,2-. 41 @1;. r>

W•_Lar3r:e mctr.. numi?er: 4 :' i
Couiit IWr.; t0:_nN Sec:

FFA K ANill_YSI--,

Pe?b: ii,_iliit Feeb. cunt.er T WHM

Initial Final I17itiBl Fir72I lnitiJl E'illil

4.5 40 35•,:1 3102T 7 20.004 13.017
3=6.0 371.3 304.327 704.327 24,000 l...E'r:i

747 . 1 242,1 260 . 133 219,113 20.000 11.e28
5.6 4,7 1A'.045 i.?. .nA6 1S0«0?%0 21000

FEni.: F:ESUL.TS

AEA W.a4 C ..rltr•'i'] Count

Fract.. E,:-. nb.:« wr,. FiJ-1{1 R.>tu ._/m

0060 5 ,72 6 5 , 749 _ ... !^.r.:: 0.10
4_.. _. r. _:,4=} 0) 8 • ,(?e r.42

,. ,i=. .. P1 - _1
3E72 -....__ 13

0,.0115 1175.1 , 18

i1ETECTO: ffti.?cF.riTIUPJ

Ener94:MEV1 _ 4,0.10 r :0,0047}+:ri!:nnt:7.

Elleri`{ r2f7_le •:Me'.. }.,_o TO 6.4e.

Efficicnc_ % 4'• 1"A4 :.FM:IiPH

Il.em

F:rw srevtrun•

8irnathed
Composite Fi!
Ree.i.lvslS

TOTAL Crt!P!F DOTr ?

Te!,

lniiiat F!n-..:..

10.0?^. •.--
12.0,",0 _., _

1C•,npb .c
90.?0p .,_.

MCtl'-'J'.

.7"ni r.•1.^1 ..

. 6<3,'E-.-
1'.,_.•}H p.4 __-

•iB. 4: A. =ic=-' .
G,c•F._1.41

i:te1 . Fecever

c::.ic0 100.000

21' •.. ...^9:
751:.7 96.28•1
--•i'6 _.708

(10311..3d L! , -. -.__-_-_.._---___-.__._._

M FI t_
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ARSENIC ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
Addendum 2 Rev 0

M vqWl.-]/p. 1t4•1'.W i-1.-Y 1 ••
a...^-. -....Y.^. w.-. ww r..
NY I l^-J]1.-fa1 IM'iil'i Wll.ll

Y... w. L..r- w

.1 Ilr
"."' .^-""''.."' . r•^ r w
a.9^I

^a_ ns ha lr0-7fpvn
as ^
^..., ..., ,_,... ,..,

2=9J1

VI

. .w:

1

^.. Y...I.y L. ,...Y.^ I.nlq

I< YIIU1 ^!L^Y: 1 :• W

RFMOFky

w..... c^r.a.

EW kY41 h8/IIT02D

tlfuU//Tfd.)P-tk6L7lLI ' I I L Y ^

Ffl Y V.Y tkEL' ' ' .

......, ..,.., .-,L.•. .....,
Gc 7.J

•••

^ - 1•/, ^

n.

.

m

,

w. -` w

^.f1t 1f^ 1 lJ
1.. Cyy

^
^

., .... .. .. ' ^r

nW tr-I•rv^Yl ll: '.
n wL- 4u-4 Y....

9i1] IWiLi Wln[U U

3
4 J.oo Gff

.-,..., nww... .....^ ..

n. n.

. ..

Y•IWI.•^bYY. IW.:L.W 6^,.hY1 1,aL .I4

L.i a :.-lil t: kL17WEk, w114:.U ..

^•^^• WO^a '^.wl Yh1Y
`^"""..."''Y"L

^.. w•1.
•.:.+Yl.e arlkr.u lW
LYIILY. 11. UYe9t•t
W',MG YLN.IIMea r-,s-

1.3SD

^°1o 1os.,io
._...1 n.... ..... _ ., r...

1_ (r....

..^ . ^Y

^i

171



WC-SD-WM-DP-025
Addendum 2 Rev C

WESTIN HOUS HANFORD COMPANY
222-S LABORATORY

-^.

.-,

...^

rl^

CAUBRATION RECORD

Anal : As
Procedure: LA-355-131 sion: B-0
Instrurnent: PERKJN-ELMER Property No.: WA77479
Technol ist: D. R. JACKSON Payroll No.: 6C275 Date: 7-08-91

ibration d: 118B38-
on:.1000

Type of ibration: LINEAR

Diludon ncentrabon Instrument Reading Unit
1 0.0000 0.00 0.000
2 0.2000 mL 20.00 n 0.438
3 0.4000 mL 40.00 n . 0.820
4 0.1000 mL 100.00 n 2.012
5
6
7
3
9

10
11
12
13
14
15
16
17
18
19
20
21

Comments:
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MERCURY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 2 Rev 0

222-S LABORATORY
CALIBRATION RECORD

Analyte: Hg
Procedure: LA-325-102 Revision: A-2
Instrument: PERKIN ELMER Property No.: WA77479
Technolo ist: D. R. JACKSON Payroll No.: 6C275 Date: 7-29-91

Calibration Standard: 122B38-C
Analyto Concentration:0.1000 ppb
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.00 0.00 0.000
2 1.00 mL 100.00 n 0.270
3 2.00 mL 200.00 ng 0.540
4 4.00 mL 400.00 ng 0.943
5
6
7
3
9

10
11
12
13
14
15
16
17
18
19
20
21

Comments:

-,..

A,1
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SELENIUM ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DRe020
Addendum 2 _-

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

CALIBRATION RECORD

Anal : Se
Procedure: LA-365-131 Revision: B-0
Instrument PERKIN ELMER Property No.: WA77479
Technologist D. R. JACKSON Payroll No.: 6C275 Date: 9-17-91

Calibration Standard: 124B38A
Analyto Concentration:0.1000 ppm
Type of Calibration: LINEAR

Dilution Concentration Instrument Reading Unit
1 0.000 0.00 0.000
2 0.200 mL 20.00 ng 0.394
3 0.400 mL 40.00 ng 0.790
4 1.000 mL 100.00 ng 1.775
5
6
7

9
10
11
12
13
14
15
16
17
18
19
20
21

Comments:
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